AHHOTAIIUA K PABOUEHN TPOT'PAMME IO UH®OPMATHUKE
HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

[IporpaMmma 1o wuHpopmaruke (yDIyOJIEHHBI ypOBEHb) Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMM K
pe3ynbraTaM OCBOEHMSI OCHOBHOM OO0pa30BaTelIbHOM MPOrpaMMbl CPEIHErO
oOurero oOpazoBanus, npeacraBieHHbix B DI'OC COO, a takxe denepanbHOU
paboueii mporpaMMbl BOCITUTAHMUS.

ObBIAA XAPAKTEPUCTUKA  YYEBHOI'O TIPEAMETA
“UHOPOPMATUKA”

IIporpaMmMa no uHpOpMaruke AaéT NPEACTABIECHUE O ILENAX, OO0Ien
CTpareruu OOy4yeHUusl, BOCHUTAHUS U Pa3BUTHUsS OOYyYaIOLIMXCS CpPEICTBAMU
yueOHoro npenmera «MHpopmaTuka» Ha yriryOln€HHOM YPOBHE, YCTaHABIMBAET
o0s13aTesbHOe IIPEIMETHOE COJIEPIKAaHUE, pe1ycCMaTpUBaeT ero
CTPYKTYpPUpOBaHHE IO pa3iesiaM M TeMaM Kypca, ONpeAessieT pacHpeiesieHue
ero mo kjiaccam (roaM MU3y4yeHusi), A1a€T MPUMEPHOE pacHpeesieHne yueOHbIX
4acoB IO TEMaTHYECKUM pasliejaM Kypca U PEKOMEHIyeMYI0 (IPUMEpHYIO)
MOCJEIOBAaTEIbBHOCTh ~ MX  HM3Y4YEHMS] C  YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3ed, JIOTUKM Yy4eOHOro TMpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJarOITUXCS.

[Iporpamma 1o  HWHpOpMATHKE ONpENesieT KOJIUYECTBEHHbIE W
KaueCTBEHHbIE XapaKTEPUCTHUKKA Yy4eOHOro Mmarepuana i KakIoro rojaa
U3yYeHHUs, B TOM YHCIE JUIsI COJACP)KATEIBbHOTO HAMOJHEHUS Pa3HOTO BUIA
KOHTpOJs  (MPOMEXYTOYHOW arrecTauuud oOy4yaroUIMXcsi, BCEPOCCUHUCKUX
IPOBEPOYHBIX pabOT, rOCy1apCTBEHHON MTOroBoM arrecrauun). Ilporpamma o
uH(pOpMaTUKe SBISETCA OCHOBOM IS COCTaBJICHUS aBTOPCKUX YYEOHBIX
IIpOrpamMM M y4€OHHUKOB, IOYPOYHOTO IJIAHUPOBAHMS KypCa YUUTEIIEM.

Nudopmaruka B cpeqaemM o01eM 00pa3oBaHUM OTPAXKALT:

CYUIHOCTh MH(OPMATUKM KaK HAy4dHOM JUCUUIUIMHBI, HW3ydarolen
3aKOHOMEPHOCTHU MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTHU3ALINH
MH(OPMALIMOHHBIX MPOIECCOB B Pa3IMYHbIX CHCTEMAX;

OCHOBHbIE 007acTH TpPUMEHEHUS HH(POPMATUKU, TPEXKIAE BCETO
MH(GOPMaAIIMOHHbIE TEXHOJIOIHH, YIPABICHUE U COLIMATIBHYIO cdepy;

MEXJUCUUIUIMHAPHBIA  XapakTep HHGOpPMaTUKM U HH(OPMAIMOHHON
NS TENbHOCTH.

Kypc nndopmaTtuku aist ypoBHSI CpeHEro 001ero oopa3oBaHus sSBISETCS
3aBEpIIAIOIINM HTAlOM HENPEPHIBHOM IMOATOTOBKH OOydYaromuxcs B 001acTu
uHGOpPMAaTUKM U HUH()OPMALMOHHO-KOMMYHHMKAIIUOHHBIX  TEXHOJIOTHUH,



OMMpaeTcs Ha colepkaHue Kypca MH(OPMATUKU YPOBHS OCHOBHOTO OOUIETO
oOpa3oBaHus U OTIBIT MOCTOSTHHOTO MPUMEHECHUS
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHHA, JaéT TEOPETHYECKOE
OCMBICJICHUE, HHTEPIIPETALINIO U 0000IIIEHNE ATOTO OIBITA.

PesynbraThl  yrmyOnEHHOrO YpOBHSI H3Y4YEHHUSI Y4YEOHOro mpenMera
«udopmaTka» OpUEHTUPOBAHBI Ha TOJYYEHHE KOMIIETCHTHOCTEH st
nocneaymomed npohecCuoHaNbHON ACATEILHOCTH KakK B paMKax JIaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX C Hel obOmacTsax. OHM BKIIOYAIOT B
ceost:

OBJIaJICHUE KIIFOYEBBIMU TOHSTHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCA JIaHHAas MpeaMeTHasi 00JacTh, paCcO3HABAaHUE COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSA3EH, CIOCOOHOCTh JAEMOHCTPUPOBATH PA3IUUYHBIC
MOAXOAbl K WM3YyUYEHUIO SIBIICHUM, XapaKTEPHBIX M1 U3y4aeMOW NPEAMETHOU
o0J1acTy;

YMEHHE pellarb THUIOBbIE MPAKTUYECKUE M TEOPETHYECKUE 3aaaud,
XapakTEepHbIE JUIsI HWCIOJIb30BAHUS METOJOB W HMHCTPYMEHTapusi JaHHOU
peAMETHON 00acTH;

HaJM4Ke TMPEJCTABICHUN O TaHHOW MPEAMETHONW OOJACTH KaK IEeTOCTHOM
Teopur (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEKHBIMHU 00JIaCTIMU
3HAHUM.

B pamkax yriryOonéHHOro ypoBHs U3ydyeHUs HHPOPMATHKU 00eCIIeYnBaETCS
1eJIeHanpaBIeHHAas TTOJrOTOBKA O0YJArONINXCS K MPOIOJDKEHNI0 00pa3oBaHus B
opraHuzanusx MnpopecCUOHATBLHOTO O00pa3oBaHUS MO  CHEIUATBHOCTSIM,
HEMOCPEJICTBEHHO CBS3aHHBIM C LU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
porpaMMHast WHXKEHEepHs, nH(popMaloHHas 0€30MacHOCTb,
MH(QOPMAIIMOHHBIE CUCTEMBl UM TEXHOJOTHMU, MOOUJIbHBIE CHCTEMBI U CETH,
OoJbIIME JaHHBIE U MAIIMHHOE OOy4YeHUE, IPOMBIIIJICHHBIN MHTEPHET BEICH,
MCKYCCTBEHHBII MHTEJUIEKT, TEXHOJIOTUU OECIPOBOIHOM CBSI3U, POOOTOTEXHHUKA,
KBAHTOBBIE TEXHOJOTHUHU, CHUCTEMBI PpACIpPEACIEHHOTO peecTpa, TEXHOJIOTHH
BUPTYaJIbHOU U JIOTOJTHEHHON PeaTbHOCTEMH.

OcHoBHas 1enb wu3ydeHuss ydeOHoro mnpeamera «Hupopmaruka» Ha
yOIyONIEHHOM ypOBHE CpeaHero oomero oOpa3oBaHus — OOecCIeYeHHe
JanbHEeHIero pa3BuTs UHPOPMAIMOHHBIX KOMIETEHIIMN O0y4arolerocs, ero
TOTOBHOCTH K JKHU3HM B YCJIOBUAX Pa3BUBAIOIIETOCS HWH(POPMAIIMOHHOTO
oOlllecTBa U BO3pacTarollell KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBsi3u ¢ 3TuM
nszydenue napopmatuku B 10—11 kmaccax M0mKHO 00€CTICUNTh:



® Cc(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, OCHOBAHHOTO Ha TTOHUMAaHUHU POJIH
nHopMaTuku, HHOOPMAIITMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHUN B
COBPEMEHHOM OOIIIECTBE;

® Cc(hopMHUpPOBAHHOCTH OCHOB  JIOTUYECKOTO W  QJIrOPUTMHUYECKOTO
MBIIIJICHHS

® c(hopMUpPOBAHHOCTh YMEHUHN pazinyaTh (DAKThl M OIEHKH, CPABHUBATh

OLICHOYHBIEC BBIBOJBI, BUJETh UX CBSI3b C KPUTEPUSMH OILICHUBAHUS U

CBSI3b KPUTEPHUEB C OMPEACITEHHOW CHUCTEMOM LIEHHOCTEW, IMPOBEPSATH HA

JIOCTOBEPHOCTH U 0000111aTh HHPOPMAIIHIO;

® c(hopMHUPOBAHHOCTH TIPEACTABICHUM O BIUSHUM WH(POPMAIIMOHHBIX

TEXHOJIOTUH Ha JKM3Hb YeJIoBeKa B OOIIECTBE, TOHUMAHUE COLIMAIBHOTO,

SKOHOMHUYECKOTO,  TOJUTHYECKOIO,  KYJIBTYPHOIO,  IOPUAUYECKOTO,

MPUPOTHOTO, IPTOHOMHYECKOTO, MEAMIIMHCKOTO U (HU3HOJOTHYECKOTO

KOHTEKCTOB MH(POPMAITMOHHBIX TEXHOJIOTHA;

® IIPUHATHE TMPABOBBIX M JOTHYECKHUX AacCIEeKTOB HH(POPMAIIMOHHBIX

TEXHOJIOTHH, OCO3HaHWE OTBETCTBEHHOCTH JIIOACH, BOBJICYEHHBIX B

CO3/IaH1E u MCTIOJIb30BAHUE UH(pOPMaIIMOHHBIX CHCTEM,

pacrpocTpaHenure uHhopmaIuu;

® CO3/aHHME YCJOBUH [UJIi pa3BUTUS HABBIKOB Y4e€OHOWM, MPOEKTHOM,

HAy4YHO-UCCJIEAOBATEIbCKOM W TBOPYECKOM JIESITEIbHOCTH, MOTHBALIMHU

00y4aromuxcsi K CaMOPa3BUTHUIO.

B conepxxanuu yaebHoro npeaMera « MHbOpMaTHKaY) BBIACISIIOTCS YE€ThHIPE
TEeMaTUYECKUX pasjena.

Paznen «IluppoBassi rpaMOTHOCTB» MOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IHU(PPOBOTO OKPYKEHHUS, BKIIOUAs
KOMITBIOTEPHBIE CETH, MCIIOJIb30BAHUIO CPEACTB OINEPALMOHHON CHUCTEMBI,
pabore B cerm VHTepHET W  UCIOJB30BAHUIO HMHTEPHET-CEPBUCOB,
MH(}OPMAIIMOHHON 6€30MacHOCTH.

Paznen «Teopernueckne OCHOBBI HMH(OPMATHKH» BKJIIOYaET B ceOs
MOHATHHHBIA anmapar WH()OPMATHUKH, BOMPOCHI KOIUPOBAHHS HH(POPMAITUH,
U3MepeHusT MHPOPMAIIMOHHOTO 00BhEMa JIAHHBIX, OCHOBBI anreOphl JIOTUKH U
KOMITBIOTEPHOTO MOJICJIUPOBAHUA.

Paznen «AaroputMbl 1 MPOrpaMMHUPOBAHME)» HAIPABJIEH HAa Pa3BUTHE
AJITOPUTMUYECKOTO MBIIUICHUS, pPa3pabOTKy aJIroOpuTMOB M OIEHKY HX
CIOXXHOCTH, (POPMHpPOBAHHE HABBHIKOB peaju3allid IPOrpaMM Ha S3bIKax
POTPAMMUPOBAHUS BEICOKOTO YPOBHS.

Paznen «HWH(popManuMOHHbIE TEXHOJOTHW» TOCBIMEH BOMNPOCAM
MpUMEHEHUsT UHGOPMAIMOHHBIX TEXHOJOTHUM, pPeaTn30BaHHBIX B MPUKIIAIHBIX



IPOrpaMMHBIX MPOAYKTaX M HMHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3ajadyax
aHanu3a JaHHBIX, MCIOJB30BaHUIO 0a3 JAaHHBIX M DJIEKTPOHHBIX TAaOJIHIl IS
pelleHus] TPUKIIATHBIX 3a7a4.

B npuBenénnom nanee cogepxanuu yueoHoro npeamera «Mupopmaruxar»
KypCUBOM  BBIJICJIICHbl JIOTOJHUTENbHBIE TEMbI, KOTOpbIE HE BXOAAT B
o0si3aTeNbHyI0 TporpaMmy OOy4Y€HHUs, HO MOTYT OBbITh MPEAJIOKEHbI IS
W3yYeHUs OTACIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMCS.

VYrnyOn€HHbI  ypOBEHb H3yYeHUs HH(DOPMATHUKU PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO  MpOQMIs, OpPUEHTHUPOBAHHOTO HA HMHXXEHEPHYIO U
MH(POPMAIIMOHHYIO Cc(epbl IeATENbHOCTU. YIIyONEHHBIH YpPOBEHb H3YUYECHMS
MH(pOpPMATUKN OOECIEYUBAET: MOArOTOBKY OOYyYarOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CHEIHUAIbHOCTH B 00JACTU MH(POPMALMOHHBIX TEXHOJOTMIl U MHKEHEPHbIE
CHELMATBHOCTH, y4acTUE B NMPOEKTHOW U HCCIENOBATEIbCKON JESTEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HanpaBJICHUSIMU oTpaciu
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYacTHIO B
ouMIIMagax u caade EquHoro rocyrapcTBEHHOTO 3K3aMeHa 1o HH(POpMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHHS] TEM B IMpEAENax OMHOIO roga oOydyeHus
MOXET OBITh M3MEHEHa 0 YCMOTPEHHUIO YUYUTENs MpH TMOATOTOBKE paboueit
IpOrpaMMBbl U IOYPOYHOTO TUIAHUPOBAHUS.

MECTO YYEBHOI'O ITPEJMETA “UH®OPMATUKA” B YYEBHOM
IJIAHE
Pabouvast mporpamma 0CHOBHOTO 00I1IeTO 00pa30BaHMsI pacCUMTaHA!

e B 10 kmacce — 136 yacoB (4 yaca B HEJIEIO);

e B 11 xmacce — 136 yacoB (4 yaca B HEJIEIIIO).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Hu¢posasi rpaMOTHOCTH

TpeGoBaHusl TEXHUKHM OE30MACHOCTA M THUTHEHBI TMpu padore cC
KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHHUS.

[IpuHMnel  paboOThl  KOMIBIOTEPOB U KOMIIBIOTEPHBIX  CHUCTEM.
Apxutektypa ¢on HeliMaHa. ABTOMaTHYECKOE BBINOJHEHUE MPOrPAMMBbI
npoiieccopom. OmeparuBHAas, TOCTOSHHAS U JIOJTOBpeMEHHas mamsaTh. OOMeH
JaHHBIMU C TIOMOINBIO MMHWH. KOHTpOJIepbl BHEIMIHHUX YCTPOWCTB. I[Ipsamon
JOOCTYM K MaMSITH.

OCHOBHBIE  TEHACHUUM  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHbie BBIYMCIICHUS. MHoromnponeccopHbie CUCTEMBL.
Cynepxomnbiotrepsl. PactipenenéHnbie BHIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpImMX JaHHBIX. MoOunbHble TUEGPOBBIE YCTPOMCTBA M HUX pOJb B
KOMMYHUKAIIHUSIX. BcTrpoennsie KOMITBIOTEPHI. MUKpPOKOHTPOJLIEPHI.
PobGoTu3npoBaHHbIE MPOU3BOACTBA.

[IporpammHOe oOOecreueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM.
Bunbr nporpammHoro obecnedueHus U uUx HaszHaueHue. (OcoOEHHOCTH
nporpaMMHoro  oOecriedyeHusi  MOOWJIBHBIX  ycTpoicTB.  [lapamnensHoe
nporpammupoBanue. CuCTeMHOE MporpammHoe obecrniedenue. OnepalnroHHbIe
cucTteMbl. YTuUnuThl. JpaiBepsl ycTpoucTB. MHCTAIAIUA W IEUHCTAIUISALUA
IIPOrPaMMHOTO 00€CTICYEHHUS.

daitnoBbie cucteMbl. [IpuHIUTIBI pa3MelieHuss 1 UMEHOBaHUS (ailioB B
nonaroBpeMeHHo# namstu. [11abmoHs! 11 onvcanus rpymn (aitios.

[Iporpammuoe obecrnieueHue. JlnnensupoBanue IIPOrPaMMHOTO
obecrieueHusi u mUPPOBBIX pecypcoB. [IpompuerapHoe u CcBOOOAHOE
nporpaMMHoe obecrnieyeHre. Kommepueckoe 1 HEKOMMEPUECKOE HCTIOJIb30BaHNE
IpOrpaMMHOTO obecriedeHusi U IUEGPOBBIX pecypcoB. (OTBETCTBEHHOCTb,
yCTaHaBlIMBaeMas  3akoHomaresbCTBOM  Poccuiickon ~ ®enpepanuum  3a
HEIPaBOMEPHOE MCIOJb30BAHUE MPOrPAMMHOIO OOecHeueHus M LUPPOBBIX
pecypcos.

[IpyHIMOBI TOCTPOEHUA U anmnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX
cereil. CereBble npoTokonbl. Cerb MHTEpHET. Anpecanus B cetu MHTEpHeET.
[Tpotokonsl creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenune IP-cetm Ha moxceTn ¢ MOMOMIBIO MAacok moaceren. CereBoe
agMuHHUCTpUpoBaHue. [lomyueHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEPA.



[IpoBepka Hamuuus CBSI3U € y37I0M ceTu. OmnpenesieHre MapuipyTa JIBUKEHUS
MAKETOB.

Buaet pestensHoctu B cetu  HutepHer. CepBucbl MHTepHera.
['eonnpopMaiuoHHbIlE  CHCTEMBI. | €0JIOKAallMOHHBIE CEPBUCHl  pPEaIbHOIro
BpeMeHU (Hampumep, JIOKalus MOOWIBHBIX TeledOHOB, ONpeleIcHUue
3arpyK€HHOCTH  aBTOMAarucrpaiei), HHTEPHET-TOPIroBis, OpOHUPOBAHUE
OMJIETOB U TOCTUHHUIL.

I'ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yCiIyrd. ColMalbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOJEHUCTBUS U oOMeHa NaHHbIMU. CeTeBoii
ATUKET: MpaBuUiia MOBeJACHUsI B kKuOeprnpoctpaHcTBe. [IpobiemMa moaaIMmHHOCTH
nosiyueHHou uHpopmaru. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE U SKOHOMUYECKHE Yrpo3bl, CBA3AHHBIE C MCIOJIb30BAHUEM
WH()OPMAIIMIOHHO-KOMMYHUKAIIMOHHBIX ~ TexHojorui.  OOmme  mpoOiaeMsbl
3amuThl UHPOpMAIUU U UHPOPMAITMOHHONM Oe3onmacHOCTH. CpencTBa 3alUThI
uH(GOpPMALIMK B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX
uH(popmalMoHHbIX cucTtemax. IIpaBoBoe obOecnedeHne HMHPOPMALMOHHOM
0€301acHOCTH.

[IpenoTBpaiieHue  HECAaHKUMOHUPOBAHHOIO  JOCTyna K  JIMYHOWU
KOHQUACHIMAIbHOW  HMH(OpMAIMU,  XpaHSALIEHCSs  HAa  MEPCOHATHLHOM
KOMIIbIOTEPE, MOOWJIBHBIX  yCTpoiicTBax. BpemoHocHoe  mporpammHoe
oOecrieyeHue M cHnocoObl OOpbObI € HUM. AHTHBUPYCHBIE MPOTPAMMBI.
Opranmzanusi JUYHOTO apxuBa wuHPOpMmanuu. Pe3epBHoe KomupoBaHUE.
[TaponpHas 3ammra apxusa.

[udpoBanue manHbIx. CUMMETPUYHBIE U HECUMMETPUYHBIC HIU(PHI.
Mudper npoctoit 3amensl. Mudp [ezapsa. [udp Buxenepa. Anroputm
mmgpoBanus RSA.

Teopernueckue 0CHOBbI MHPOPMATHKH

Wndpopmanus, nanHple u 3HaHus. MH}opmannoHHBIE TMpolecchl B
NpUpOJIe, TEXHUKE U OOIIECTBE.

HenpepblBHBIE W JHCKPETHBIE BEJIMYMHBI U CUTHaNIBL. HeobxomumocThb
IUCKpeTU3aluu WHGOpMaIuy, NpeJHa3HAYeHHOW IS XpaHEHUs, Iepefadd u
00paboTKH B U(PPOBHIX CHCTEMaX.

JIBouyHOE KOIMpOBaHHWE. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJBI.
JlexoqupoBaHue COOOIICHUH, 3aMUCAHHBIX C TTIOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Yenosue ®ano. I[locTpoeHne OAHO3HAYHO ACKOAMPYEMBIX KOAOB C IOMOUIBIO
nepeBa. EnuHuiibl usMepenus konmmuectBa nHGopMarmu. AndaBUTHBIN MOIXO
K OIICHKE KOJINYeCTBa MHPOPMALIHH.



Cucrembl cuucnenus. Pa3BépHyTasi 3amuch HENbIX UM APOOHBIX YUCET B
MTO3UIIMOHHON cHucTeMe cunciieHHs. CBOMCTBA TMO3UIMOHHOM 3allMCH YHUCIa:
KOJMYECTBO LU(p B 3amucH, MpHU3HAK JEIMMOCTH 4YHCIa Ha OCHOBaHHE
CUCTEMBI CUMCIIEHUS. AJTOPUTM IIEPEBO/A LIEJIOT0 YUCIa U3 P-U4HON CUCTEMBI
CUHCIIEHUSI B JECATUYHYIO. AJTOPUTM TEpeBoja KOHEUHOW P-uyHON ApoOu B
NECATUYHYIO. AJTOPUTM NEPEBOAA LEJIOT0 YHCIA U3 JECITUYHON CHCTEMBI
cuucneHuss B P-nunyto. IlepeBon KOHEUHOU JecsTHUHOM IpoOu B P-muHylo.
JIBon4Has, BOCBMEpHUYHAs U IIECTHAALATEPUYHAs] CUCTEMBI CUHCIICHHUS, CBS3b
MeX1y HUMU. ApudMeTrudyecKkue omepanud B TO3UIHMOHHBIX CHCTEMax
CUMCJICHUSL. Tponunas YpaBHOBEIICHHAS cucreMa CUMCJICHUS.
JIBOMYHO-/IECATUYHASA CUCTEMA CUUCIICHUS.

KonupoBanne tekctoB. KomupoBka ASCII. OpgHoOailTHBIE KOIUPOBKH.
Cragmaptr UNICODE. KommpoBka UTF-8. Omnpenencaue HHGOPMAIIMOHHOTO
00bEMA TEKCTOBBIX COOOIIICHHUIA.

KomupoBanune wuzoOpaxkenuit. OreHka HHPOPMAIMOHHOTO 00BEMA
rpauuecKux AaHHBIX MNPU 3aJaHHBIX Pa3pElICHUU W TIIYOMHE KOJIMPOBAHUS
nBseta. L[BeroBbie Momenu. BektopHoe koaupoBanue. @opmarsl rpadhudecKux
¢aiinos. Tpéxmepnas rpaduka. Opakranbhas rpaduka.

KomupoBanue 3Byka. Ornenka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE JUCKPETU3ALNH U Pa3psIAHOCTH KOJUPOBAHHUS.

AnreOpa soruku. [lonsitue BbicKa3biBaHUs. Bbicka3biBaresbHbIE (DOPMBI
(mpenukatsl). KBaHTOPBHI Cy111€CTBOBAHMS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOnuibl HICTUHHOCTHU. JIorHYecKre BBHIPaKEHHUS.
Jlornueckne ToxzaecTBa. Jl0Ka3areabCTBO JIOTUYECKUX TOXKIECTB C MOMOLIBIO
Ta0null UICTUHHOCTU. Jlornueckue onepanuy U onepaluy HaJl MHOKECTBAMH.

3aKoHbI aNreOpbl JOTUKU. DKBUBAJICHTHBIE NPEOOPA30BaHUS JIOTHUYECKUX
BbIpaK€HUU. Jlornueckue ypaBHEHUs U CUCTEMbI YPABHCHUU.

Jlornueckue QyHKIMHU. 3aBUCUMOCTb KOJIMYECTBA BOBMOKHBIX JIOTMUECKUX
(GYyHKIUN OT KOJIMYECTBa apryMeHTOB. [loHbIe cUCTeMBI JIOTMYECKUX (QYHKIUH.

Kanonnueckue ¢opmbl jormdyeckux BblpaxkeHuil. CoBepleHHbIE
IU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAasIbHbIE (DOPMBI, aJIrOPUTMBI UX
MOCTPOEHUS MO TaOIUIE UCTUHHOCTH.

Jlornueckne »snemMeHTbl B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psaaeiii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKUX JJIEMEHTax 10
3aJaHHOMY JIOTUYECKOMY BBIPAKEHMIO. 3alMCh JIOTMYECKOTO BBIPAKEHUS 110
JIOTUYECKOU CXEME.

[IpencraBiieHHe LENBIX YKMCEN B MAaMATH KOMIblOTEpa. OrpaHUYEHHOCTH
IYana3oHa 4YKCel IpPU OrpaHUYEHUH KoiuyecTBa paspsaoB. IlepenonHenue



pa3psiaHoil ceTku. be33HakoBble M 3HAKOBbIE JaHHbIE. 3HAKOBBIA OWT.
JIBOMYHBIN TOTOJHUTEIBHBIA KOJI OTPULATEIIbHBIX YUCE.

[TobutoBble JlOorMueckue omnepauuu. Jlormyeckuil, apudmerndeckuid u
nuknnaeckuit  capurd. llludpoBanne ¢ TOMOIIBIO ITOOMTOBOM OIEpaIU
«uckimouaroree M1JINy.

IIpencraBneHne BEIIECTBEHHBIX YHCEN B MaMSITH KOMIIbIOTEpA. 3HaJaIas
4acTh U MOPAJ0K yucia. J(namazon 3HauyeHU BeleCTBEHHBIX yucen. [Tpobiaembl
XPaHECHUSI BEIICCTBEHHBIX YHUCEIN, CBA3aHHBIE C OrPAHHUYECHUEM KOJIMYECTBA
pa3psaoB. BeIogHEeHUE onepauvid ¢ BELIECTBEHHBIMU YHUCJIAMH, HAKOILUICHUE
OLIMOOK TIPH BHIYUCICHUSIX.

AJITOPUTMBI U IPOrPAMMHUPOBAHME

OrnpeneneHue BO3MOXHBIX pe3yabTaTOB PadOThl MPOCTEHIINX aJITOPUTMOB
YIpaBIEHUS UCIOJIHUTEISIMUA U BBIYUCIUTEIbHBIX aITOpUTMOB. OmpeneneHue
MCXOJTHBIX JAHHBIX, IPU KOTOPBIX aITOPUTM MOXKET JaTh TPeOyeMblil pe3ysbTar.

Ortanbl pemieHus 3ajJad Ha KommbroTepe. MHCTpyMEHTallbHbIE CPEICTBA:
TPAHCIATOP, OTIAATUUK, NPOPUIMPOBIIMK. KOoMIUISIMS W HWHTEpIpeTaius
nporpamMMm. BupryanbHble MAIlIMHEL.

WNurerpupoBanHas cpena pa3paboTku. MeTofasl OTIaAKH TPOTPaMM.
Hcnonb3oBanue TpaccupoBoUHBIX TaOmuil. Omiamounbiii BeiBoj. [lomaroBoe
BBINOJIHEHHUE ITporpaMMbl. Touku octa”oBa. IIpocMoTp 3HaYEHHUIN IEPEMEHHBIX.

Azbik mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHbIX:
LIEJIOYMCIICHHBIE, BEIICCTBCHHBIE, CHUMBOJIBHBIC, JIOTUYECKUE. DBerBieHus.
Cnoxuble ycnoBus. Iukael ¢ ycnoBueMm. I{ukiabl 1O MEPEMEHHOI.
B3anmo3aMeHs€EMOCTh  pa3IMYHBIX BUIOB IMKIOB. VHBapuaHT UHMKIA.
CocrapiieHue 1IMKIA C MCIOJIB30BAHUEM 3apaHEe OMPEAECIEHHOT0 MHBAPHUAHTA
[HKJIA.

JlokymMeHTMpoBaHue  mnporpamm.  Mcnonb3oBaHue — KOMMEHTAapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U UHCTPYKLIHH JIJI5 T10JIb30BATEIIS.

Anroputmbl  00paOOTKM  HATypajbHBIX  YHCEJ, 3allMCaHHBIX B
MO3UITMOHHBIX CHUCTEMaxX CUYUCIICHUsS: pa3OHeHue 3alucH 4Yuciia Ha OTACIIbHBIC
mudpel, HAXOKICHHE CYMMBI W TPOU3BEACHHS MH(P, HAXOKICHUEC
MaKCUMAaJIbHOW (MUHUMATBHOW) ITUDPHI.

HaxoxneHune Bcex TOPOCTBIX YHCEN B 3aJaHHOM  JIMAIla3oHE.
[IpencraBnenne yuciaa B BUAE HaOOpa MPOCTHIX COMHOXKUTEICH. AJITOPUTM
OBICTPOTO BO3BECHUS B CTECIICHb.

OOpaboTka maHHBIX, XpaHsmmxcs B (aitmax. TeKCTOBbIE W JBOMYHBIC
¢aiinel. DaiinoBble nepeMeHHbIe ((aitmoBbie ykazatenu). Utenue u3 daiina.
3anuce B (aiin.



Pasbuenne 3amaun Ha mnoazagadd. [lommporpammel (mpouenypel U
¢ynkuun). Pekypcusi. PexkypcuBHble 00BeKThl ((Ppakransl). PexypcuBHbIE
npouenypsl U GpyHkuuu. Mcrnonb3oBaHuE CTEKA ISl OPraHU3alUU PEKYPCHUBHBIX
BBI30BOB.

Hcnonb3oBanue cTaHmapTHOM OUONIMOTEKH SI3bIKA MPOTrPAMMHUPOBAHMUS.
[lonkmtouenne OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  IPOU3BOIUTENECH.
MonybHBINA IPUHIMI TOCTPOEHUS IPOTPAMM.

UYwucnennple MeToAbl. TouHOE W TPUOMMKEHHOE PEIICHUS 3ajadyu.
UucrnieHHbIE METOMBI  pEIIEHUsS ypaBHEHWiI: MeTtonm Tniepebopa, MeEToq
NOJIOBUHHOTO  JiefieHusi.  [IpuOmmk€HHOEe  BBIYKMCIICEHHE JUIMH — KPUBBIX.
Boluucnenue miomaneid ¢Guryp C MOMOIIBIO YHUCIEHHBIX METONOB (METOJ
NPSMOYTOJIBHUKOB, MeTon Tpamneuuid). Ilouck wmakcumyma (MUHUMyMa)
(bYHKIMH OTHOM MepeMEHHON METOIOM TOJIOBUHHOTO J€JICHUSI.

OOpaboTka CHUMBOJBHBIX JAaHHBIX. BcTpoeHHble (QyHKIMH — sI3bIKa
OpOrpaMMHUPOBAaHUS JiE  OOpaOOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSABICHUW CUMBOJIA B
CTpPOKE, pa30MEHHE CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJAM, IOUCK
MOACTPOKH BHYTPHU JAHHOW CTPOKH, 3aMEHA HAWJIEHHOM MOJICTPOKU Ha APYTYIO
cTpoky. ['eHepanusi BceX CIIOB B HEKOTOPOM ayipaBUTE, YAOBIETBOPSIOIIUX
3aJlaHHbIM orpanuyeHusiM. [IpeoOpa3oBaHue 4YKciia B CUMBOJIBHYIO CTPOKY H
o0OpatHo.

MaccuBbl M MOCIENOBATEIBHOCTH 4YHuced. Brluucienue 0000MIEHHBIX
XApAaKTEpUCTUK JJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCIEA0BATEIbHOCTH
(cymMMBbI, TNpOUW3BENEHUS, CpEIHEro apupMeTUYEeCKOr0, MHUHUMAJIBHOTO W
MaKCUMAaJIbHOTO  3JIEMEHTOB, KOJIMYECTBA DJEMEHTOB, YAOBJIETBOPSIOLIUX
3aJIaHHOMY YCJIOBHIO). JINHEWHBIN NOUCK 3aJaHHOTO 3HAYE€HHSI B MACCHBE.

CoptupoBka OZHOMEpPHOTO MaccuBa. IIpocTele MeTOABI COPTUPOBKHU
(MeTox my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBkamu). CopTHpOBKa
cnusinueM. beicTpas coptupoBka MaccuBa (anroput™m QuickSort). JIBomdHBIM
MTOMCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHbIE MacCHUBBI (MaTpHIlbl). AJTOPUTMBI O0O0pabOTKH JABYMEPHBIX
MacCHBOB: 3all0JIHEHHWE JBYMEPHOIO YHMCIOBOI'O MAacCuMBa I10 3aJaHHBIM
npaBUjiaM, MOWCK 3JIEMEHTa B JBYMEPHOM MAaCCHUBE, BBIYHCICHHE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB ABYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB JIByMEPHOI'O MacCHUBa.

NudopmanmnoHHbIe TEXHOJIOTHH

TexcroBerit miporieccop. PenaktupoBanue u dopmarupoBanue. [Ipoepka
opdorpadun u rpammaruku. CpeacTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM



npoueccope. Mcnons3oBanue cruieid. CTpPyKTypHUpOBaHHBIE TEKCTOBBIE
nokymeHTbl. CHocku, ornamieHue. KomiektuBHas paboTa C JOKyMEHTaMH.
NHCTpYMEHTBl pEUEH3UpPOBaHUS B TEKCTOBBIX Iporeccopax. OOnayHble
cepBucsl. /lenoBas nepenucka. Pedepar. [IpaBuiia muTupoBanus HCTOYHUKOB U
oopmieHus: 6udauorpaduyeckux ccbuiok. OdopMieHue crucKa JTUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTAa. TeXHMUECKUE CPENICTBA BBOJAA
Tekcta. Crnenualu3upoBaHHBIE CPEICTBA PEIAKTUPOBAHUS MaTEMaTUUYECKUX
TEKCTOB.

AHann3 naHHbIXx. OCHOBHBIE 33J]aul aHAJIU3a JAHHBIX: POrHO3UPOBAHUE,
Kjaccudukalms, KiacTepusalus, aHajdu3 oTkJIoHeHuH. [locnemoBarenbHOCTD
pelieHus 3a/1a4 aHaJIn3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OIIEHKA
KayecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHHUE MOJCIH, MpeoOpa3oBaHUe
JAHHBIX, BU3yaJU3allvsl JAaHHBIX, UHTEpIpEeTauus pe3ynsbraroB. [IporpamMmubie
CpelICTBAa U MHTEPHET-CEPBUCHI JJIi OOpaOOTKM MU TPEJCTABICHUS JTAHHBIX.
bonbime nanueie. Mammnunoe oOyuenue. HTeekTyanbHblid aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C OMOUIBIO AIEKTPOHHBIX TaONuIl. Beiuncienre CyMMBbl,
CpelnHero  apudMeTUyecKoro, HauOoONbIIero (HAaUMEHBIIEr0) 3HAYCHUS
nuana3zoHa. Beraucnenune xoddduimeHTa KOppemsiuu JByX pPsIOB JaHHBIX.
[TocTpoenue cronOuareiX, JUHEHYATHIX U KPYroBbiX auarpamm. [loctpoenue
rpadukoB Qyukuuii. [lonbop nuHUM TpeHaa, pelieHue 3a1a4 IPOrHO3UPOBAHMUS.

YuclieHHOE pelIeHHe YpaBHEHUM C TIOMOUIbIO MOa0Opa MmapaMerpa.
OntuMuzanusi Kak MOUCK HAWJy4IlIero pEeHIeHUus B 3aJaHHbIX YCIOBHSIX.
LleneBass ¢ynkius, orpanudeHusi. JlokanbHble W TIOOATBHBI MHHHUMYMBbI
neneBoil ¢yHkiuu. Pemienue 3amad oNTHUMHU3alKMUA C MOMOILIBIO 3JIEKTPOHHBIX
Ta0IuII.

11 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernueckue NOAXOAbI K OIEHKE KOJWYeCTBa HH(OpMAIUU. 3aKOH
agauTuBHOCTH MHopMmanuu. Gopmyna Xaptinu. Mudopmanust u BEpOATHOCTb.
®opmyina [1lenHoHa.

Anroputmbl ckatus AaHHBIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTvsi JAHHBIX C MOTEPSMU. YMEHBIICHHE
1yOuHbl KogupoBaHus 1Beta. OcHOBHbIE uaeu anroputmoB cxkarus JPEG,
MP3.

CkopocTh miepeauv JaHHBIX. 3aBUCUMOCTb BPEMEHM TIEepelayu OT
WH(OPMAIIMOHHOTO 00bEMA JAaHHBIX U XapaKTEPUCTUK KaHama CBs3U. [IpuuuHbI



BO3HUKHOBEHHUS] OIIMOOK TpH Tepenade JaHHbiX. Kompbl, mno3Bosstonine
OoOHapy>KMBaTh M HCIPABIATH OIIMOKH, BO3ZHHUKAIOUIUE MpU Nepeaade AaHHbIX.
Paccrossnne Xammunra. Konuposanue ¢ nosropenneM 6utoB. Konbl XammuHra.

Cuctembl. KoMIOHEHThI cUCTEMbl M HX B3auMopeiicTBue. CUCTEMHBIN
addexT. Ypapnenue kak MHPOpMaIMOHHbIH rporecc. OOpaTHas CBS3b.

Monenu n mogenupoBanue. Llens MmoaennpoBanusi. COOTBETCTBUE MOJIENN
MOJIETUPYEMOMY  OOBEKTYy WM  MpoLecCy, LeIu  MOACIUPOBAHUS.
dopmannszanys NPUKIaAHbIX 3a1a4.

[IpencraBnenue pe3y/lbTaTOB MOJEIMPOBAHMUS B BHJIE, YIOOHOM MJis
BOCIIPUATHUSL 4YeNOBEKOM. [paduueckoe mpeacTaBieHUE HdaHHBIX (CXEMBI,
TaOnuLIbl, TpadUKn).

I'padgpr. OcHoBHble mOHATHSA. Buasl rpados. Omnucanue rpadoB c
IIOMOILBI0 MAaTPHULl CMEXHOCTH, BECOBBIX MAaTpHUL, CIUCKOB CMEKHOCTH.
Pemienne anropuTMUYECKUMX ~—3a/ad, CBSI3aHHBIX C aHajau3oM TIpados
(mocTpoeHue ONTUMAILHOTO IMYyTH MEX]y BEpIIMHAMH rpada, ornpeaesieHue
KOJIMYECTBA PA3NMYHBIX MYTEHM MEXKAYy BEPIIMHAMUA OPUEHTUPOBAHHOTIO
aIUKIINYIECKOTO rpada).

IlepeBbs. bunaprnoe aepeBo. [lepeBbst moucka. CriocoObl 00Xoma aepena.
[IpencraBnenue apupMeTHYECKUX BBIpAXKEHUN B BUIE AepeBa. JluckpeTHbie
UTPBl IByX WUIPOKOB C monHou mHpopmanueil. [loctpoenue nepesa nepedopa
BAapUAHTOB, OMUCAHUE CTPATErMU UIPhl B TAONMYHOM (hopme. BrIMrphiliHbIE U
IIPOUTPBIIIHBIE O3ULIMHA. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa HCKyCCTBEHHOIO MHTeIIEKTa. CepBHCHI MALIMHHOTO IIEPEBO/IA U
pacno3HaBaHus yCTHOM peud. KorHutuBHble cepBUCHL. WaeHTudukamus u
MOUCK W300pakeHui, pacrno3HaBaHue mauil. CamMooOyyaroluecss CUCTEMBI.
HcKyCcCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX UTpax. Mcnoib30BaHNE METOIOB
HCKyCCTBEHHOTO HHTEJUIeKTa B oOywarommx cucreMax. lcnomab3oBaHue
METO/I0B MCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHHKe. HTepHeT Bemieil.
[lepcriekTUBBI ~ pa3BUTUSL ~ KOMIIBIOTEPHBIX  MHTEJUIEKTYAJIBHBIX  CHCTEM.
Heuponnsle ceru.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmanusanus MOHATUA  ainroputma. MamumHa  TeropuHTa  Kak
YHHUBEpCalibHasg MOJAEIb BeruuciieHu. Tezuc Yepua—TrropuHra.

OneHka CIOKHOCTH BbIYHMCIIEHUNH. Bpemsi paboTbl 1 00bEM HCTIONB3YyEeMON
IIaMsTH, WX 3aBUCHMOCTb OT pa3Mepa MCXOOHBIX JAaHHBIX. OleHKa
ACUMIITOTUYECKON CIIOKHOCTH AJTOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAIBHON
cinoxkHoctd. [lepeGopubie anroputmbl. llpuMepsl pa3aUMyUHBIX aNTOPUTMOB
peleHns OAHOM 3a]a4l, KOTOPBIE UMEIOT PA3IUYHYIO CIOKHOCTb.



ITouck mpoCTBIX 4YMCEN B 3aJaHHOM AHAla3oHE C IMOMOIIBK aJIrOpUTMa
«petero DpatocheHay.

MHoropa3psiiHbIe ebIe YHCia, 3a4a49H JIIMHHON apu(METHKH.

CrnoBapu (accolMaTUBHBIE MACCHBBI, OTOOpaKeHHsI). XOII-TaOIHUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAps 7S 33JaHHOTO TEKCTA.

Creku. AHanu3 MNPaBUIBHOCTU CKOOOYHOTO BBIpaXKeHHs. Bpruuciienue
apu(PpMETUUECKOrO BbIPAXKEHHMSI, 3aIIMICAHHOTO B MOCTPUKCHOMN Popme.

Ouepenu. Mcnonp3oBaHue ouepeau sl BpEMEHHOIO XpaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHUHUMaJIbHOTO OCTOBHOTO JEpeBa
B3BEILIEHHOIO CBSI3HOI'O HEOPUEHTUPOBaHHOrO rpada. KonnyecTBo pasnuyuHbIX
nyTell MeXJy BepIIMHAMU OPHEHTHPOBAHHOTO AIlMKIMYECKOro rpada.
Aunroputm JeMKCTpHI.

HepeBpa. Peanuzanusa gepeBa ¢ NOMOIIBIO  CCBUIOYHBIX CTPYKTYD.
JlBouuHnble (OuHapHble) JHepeBbs. llocTpoeHue JnepeBa uid  3aJaHHOIO
apu(MeTnyeckoro BbIpaKeHUsA. PeKypcuBHbIE alropuTMmbl 00xoja Jepesa.
Hcnonb3oBaHue cTeka U ouepeau ais o0xona aepesa.

JluHamMu4eckoe MpOrpaMMUpPOBAaHUE KakK METOJ pEIICHHs 3aJad ¢
COXPAaHEHHEM IPOMEXKYTOUHBIX PE3YIbTATOB. 3aJau, PEIIAEMbIE C IMOMOLIBIO
JUHAMMYECKOTO IMPOTrpaMMHUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (YHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33]]a4M ONTUMHU3ALINH.

[TonsiTue 06 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpPOBaHUU. OOBEKTHI
u kmaccel. CBoiicTBA M MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN
aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
noaxoaa. MHkancynsuus, Hacie0BaHue, TOTUMOPPU3M.

Cpenbl ObicTpoil pa3paborku mporpamm. IIpoektupoBanue uHTepdeiica
nosib3oBarens. lcnonp30BaHME TOTOBBIX — YNPABISEMBIX 3JIEMEHTOB IS
oCTpoeHus HHTEpderica.

O0630p  s3pIKOB  mporpamMMupoBanusa. IlonstTue o  mapagurmax
IPOrPAMMHUPOBAHHS.

NupopmMannoHHbIe TEXHOJIOIMH

Oranbl KOMIBIOTEPHO-MATEMaTHYECKOTO MOJEIMPOBAHUA: OCTAHOBKA
3ajaud, pa3paboTka MOJENH, TECTUPOBAHUE MOJAETH, KOMIIbIOTEPHBIN
DKCIIEPUMEHT, aHAJIM3 PE3YJIbTaTOB MOJAECIMPOBAHUS.

JluckpeTuzanuss Opu MaTeMaTHYEeCKOM MOJEIMPOBAHUU HEMpPEPhIBHBIX
npoueccoB. MogenupoBanue JBHKEHHUS. MoaenupoBaHue OUOJOTHYECKUX
cucteM. Maremaruuyeckue MOJAEIM B OKOHOMHUKE. BplunciauTenbHbIE
DKCIIEPUMEHTHI C MOJIEIISIMH.



OO0paboTka pe3ylbTaToB AKCIIEpUMEHTa. MeTo[ HauMEHBbIINX KBaJpaToB.
OueHka 4YUCIOBBIX MapaMeTpoOB MOJEIUPYEMBIX OOBEKTOB W IPOLIECCOB.
BoccraHoBneHne 3aBUCUMOCTEN 10 PE3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctapie  mopmenmn.  Mertonsl  Monte-Kapno. MmuranumonHoe
MojienrpoBanre. CUCTEMbI MACCOBOTO OOCITYKUBAHUS.

Tabnuunbie (pensuuoHHbIE) 0a3bl JaHHBIX. Tabiuila — MpeJCTaBIICHUE
cBeJIcHUM 00 omMHOTHIHBIX 00bekTax. Ilone, 3amuce. Kimrou Tabmumel. Pabora ¢
roToBoii 0a3oif AaHHBIX. 3amojHeHWEe Oa3bl JaHHBIX. [IOWMCK, COPTHpPOBKA U
bunbTpanys JaHHBIX. 3apOChl HA BEIOOPKY JaHHBIX. 3alPOCHI C MapaMeTPaMHU.
Briuncrnsiemble 1moss B 3anpocax.

Muororadnuudbsie 0a3bl JaHHBIX. THUIBI CBS3€d MeEXAy TaOlHUIlaMu.
Buemnunii kimrou. llenoctHocTh 0a3bl AaHHBIX. 3ampochl K MHOTOTAOIMYHBIM
0a3aM JaHHBIX.

Nurepuer-npuiioxenus. [IoHsTHE O CEpBEPHOM M KIMEHTCKOM YacCTAX
caiita. TexHONOrus «KIUEHT — CEPBEP», €€ INOCTOMHCTBA W HENOCTATKH.
OcHoBbl si3pika HTML u kackagubix tabmun crunei (CSS). Cruenapuu Ha
si3pike JavaScript. @opMbI Ha BEO-cTpaHUIIE.

Pasmenienne BeO-caiiToB. Yemyra XocTUHra. 3arpy3ka ¢aiaoB Ha CalT.

BBoj n300pakeHuii ¢ UCTIONB30BAaHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIx (oToanmaparoB U MUKPOCKOIIOB, BUJIEOKAMEpP, CKAHEPOB U IPYTUX
ycTpoiictB).  I'paduueckuit  pemakrop.  Paspemenue.  KagpupoBanue.
Ucnpasnenune nepcnexktuBbl. [nctorpamma. Koppekius ypoBHEN, KOppeKIUs
neera. ObeciBeunBaHme BETHRIX N300pakeHuid. Petyis. Pabora ¢ obnacTsamu.
OUWIBTPHI.

MHmuorocnoiinbie n300paxkeHus. TexcToBble ciion. Macka cios. Kanansl.
Coxpanenue BblaesieHHON oOnactu. [loaroroBka niumrocTpanuii s Be6-cailToB.
AHUMUPOBaHHBIE NU300paKEHUS.

Bekrtopnass rpaduka. IlpumutuBbel. M3mMeHeHue mopsKa 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. [ pynnuposka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcronb3oBaHne KOHTYpOB. BekTopu3aiius pacTpOBBIX U300paKeHUH.

[IpyHUMIBI TOCTPOEHHUA M PENAKTHUPOBAHUSA TPEXMEPHBIX MOJENIEH.
Cerounble Monenu. Marepuanel. MonenupoBaHHE HMCTOYHHKOB OCBEILECHHUS.
Kamepsl. AnnutuBabie TexHonoruu (3D-npuntepsr). [lonarue o BUpTyanbHON
PEaIbHOCTH U JIONOJHEHHON peaIbHOCTH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOT'PAMMLBI  T1IO
NHO®OPMATUKE  (YIJTIVBJIEHHBIM YPOBEHbB) HA  VPOBHE
CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
0Oyy4aroluxcsi PyKOBOJICTBOBAThCA C(HOPMHPOBAHHON BHYTpPEHHEH MO3UIUEN
JIUYHOCTH, CUCTEMOM UIEHHOCTHBIX OPHUEHTAIMW, IO3UTHUBHBIX BHYTPEHHUX
yOexXIeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTAM POCCUHCKOTO
oOIIecTBa, paclIupeHUe >KU3HEHHOTO OIbITa M ONbITa JCSTEIBHOCTH B
npolecce  peanu3alld  CPeJACTBaMU  y4eOHOTO  MpeaMeTa  OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIbHOMN AESITEIbHOCTH.

B pesynbrare usyueHus HHPOPMATUKH Ha YpPOBHE CPETHETO OOIIEro
oOpa3oBaHus y 00y4aromierocs: OyayT cqopMUpPOBAHBI CIEIYIONINE JTMUHOCTHBIC
pE3YJIBTATHI:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HAaHUE CBOUX KOHCTUTYLMOHHBIX NPaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHa W [PaBOIOpsAKa, COONIONIEHWE  OCHOBONOJAraloUMX  HOPM
MH(OPMAIIMOHHOTO TIpaBa U UHPOPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh IPOTHBOCTOSITh HJICOJIOTUUA JKCTPEMU3MA, HAIMOHAIU3MA,
KCeHO(OoOMH, NUCKPUMHUHAIIMK 10 COIMAJbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPHU3HAKaM B BUPTYyaJIbHOM IPOCTPAHCTBE;

2) NIaTpUOTHY€CKOr0 BOCIIUTAHUS:

LICHHOCTHOE OTHOILIEHUE K HCTOPUYECKOMY HACIEINIO, JIOCTHKECHUAM
Poccuu B Hayke, UCKyCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HAYCHUS] HHPOPMATUKU
KaK HayK{ B KU3HH COBPEMEHHOI'0 OOLIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHMUS;

CIIOCOOHOCThH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHHUS,
OPHUEHTHUPYSACh Ha MOPAJIIBHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHCJIE B
cetu MHTEpHET;

4) 3cTeTHYeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUWE K MHUDPY, BKIIOYAs OSCTETUKY HAy4yHOIO W
TEXHUYECKOTO TBOPUECTBA;

CIOCOOHOCTh BOCHPHUHHMMATH Pa3JIMYHbIE BUJbI UCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCIOJIb30BAHUU HH(POPMALMOHHBIX TEXHOIOTUH;

5) pusnveckoro BOCIUTAHUS:



c(hOpMHpPOBAHHOCTh  3/0POBOrO M 0Oe3zomacHoro oOpa3za  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO, B TOM YHCJIE 3a CUfT
COOITIOTCHHUS TpeOOBaHUI Oe3omacHoOu SKCIUTyaTaluu CPEICTB
MH(OPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTh K AKTUBHOMW JESATEIbHOCTH TEXHOJIOTHYECKON U COIMaIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATb, TUTAHUPOBATh u
CaMOCTOSITENIbHO BBITIOJIHATh TAKYIO A€ TEIbHOCTD;

uHTepec K cdepam mnpodeccuoHaIbHONW JEATCIbHOCTH, CBS3aHHBIM C
MH(OPMATUKOM, MPOrpaMMUPOBAaHUEM M HHGOPMALMOHHBIMH TEXHOJOTHUSIMH,
OCHOBAaHHBIMHM Ha JOCTHKEHUAX HAyKU MH(OPMATHKUA U HAYYHO-TEXHUUYECKOTO
Iporpecca, yMEHHE COBEpIlaTb OCO3HAHHBIM BBIOOp Oyayied mpodeccuu u
peaTn30BbIBATh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHMIO M CaMOOOpa30BaHUIO Ha
NPOTSIKEHUH BCEH KU3HU;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHUS

OCO3HAHUE TI00aJTHLHOTO XapaKTepa IKOJIOTHYECKHUX MPOOIeM M MyTel hx
pElIeHMSI, B TOM quciue c Y4ETOM BO3MOXHOCTEM
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH, JOCTHKCHHUSIM HAyYHO-TEXHUYECKOrO Mporpecca u
OOIIIECTBEHHONW TPAKTHKW, 3a CYET TMOHUMAaHUA pPOJIU WHOOPMAIMOHHBIX
pecypcoB, UHPOPMAIMOHHBIX MPOIIECCOB U MHMOPMAIMOHHBIX TEXHOJIOTHUH B
yciaoBusx 1udppoBoi TpaHchopManuu MHOTHX cdep >XKU3HH COBPEMEHHOTO
00I1IeCTBa;

OCO3HAHUE L[EHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH OCYILIECTBISATh
POEKTHYIO M UCCIIEA0BATEIBCKYIO AEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

B npouiecce nocTukeHus: IMYHOCTHBIX PE3YJIETaTOB OCBOEHHUS POTPAMMBbI
no wuHdopMaTUKe Yy OOYYaIONIUXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEJUICKT, MPEATIONararoui c(OpMUPOBAHHOCTH:

CaMOPETYJIUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHE, CIIOCOOHOCTh aJaNnTUPOBAThCS K
OMOIMOHAJILHBIM HM3MEHEHUSM U TPOSIBISITH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEI MOTHBAlLIMM, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTUKEHUIO LIETU
U yCIleXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOMIS U3 CBOUX
BO3MOXXHOCTEH;



OMIATUH, BKIIOYAIOUIEHM CHOCOOHOCTh IOHUMAarh SMOLMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTBHIBaThb €ro IMpH OCYIIECTBICHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTB K COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIOYAIOIIUX  CIIOCOOHOCTH  BBICTPaUBaTh
OTHOILIEHUS C IPYTMMH JIFOAbMH, 3a00TUTHCS, MPOSABIATh HHTEPEC U pa3pellaTh
KOH(QJIUKTHI.

METAITPEAMETHBIE PE3YJIBTATbBI

B pesynerare wusydeHuss wHGOpPMATUKM HA YPOBHE CPEIHETO OOIIEro
oOpa3zoBanus y oOyuaromierocsi OyayT chOpPMHpPOBaHBI MeETaNpeIMETHbBIE
pe3ynbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX IEHCTBUIX, @ MIMECHHO —
MMO3HABATEIbHBIC YHUBEpPCAIbHBIC YyUYeOHBIC JCUCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbIC yUYeOHBIC NEUCTBUS, PETYISATHBHBIC YHUBEPCATbHBIC yUIeOHBIC
JICHCTBUSA, COBMECTHAS JIEATEIHLHOCTD.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YYeOHbIe 1eCTBUSA

1) 0a3oBbIe JJOrHYeCKHeE JIeHCTBUS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh W aKTyaJM3UpOBaTh  MPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

yCTaHABJIUBATh CYIICCTBEHHBIM MPU3HAK WJIM OCHOBAHUS ISl CPAaBHEHMS,
KJ1accupuKauy u 0000IIeHNUS;

ONpPEACNATh LENU JCATEIBHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH UM IPOTHUBOPEYMST B PpaccMaTpUBAEMbIX
SIBIICHUSX,

pa3palarbIBaTh IJIaH pelIeHUs MPoOIeMbl ¢ YYETOM aHaIu3a UMEIOLIUXCS
MAaTE€pUABHBIX U HEMAaTePHUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTb, OIIEHUBATh COOTBETCTBHUE
pe3yIbTaTOB 1IEJISIM, OIIEHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH PabOTy B  YCIOBUAX peallbHOTO,
BUPTYaJIbHOTO M1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUU KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIIEI0BaTEIbCKHE 1€ CTBUS:

BJIaJICTh HaBBbIKaMH y4eOHO-HCCIIeI0BATEIhCKOM U MOPOEKTHOMU
NEATeTbHOCTH, HaBBIKAMHU  paspemieHuss mpoOsieM, CIOCOOHOCTBIO |
TOTOBHOCTBIO K CaMOCTOATEJIbHOMY TOMCKY METOJIOB PELICHUSI MPAKTUUECKUX
3a7a4, MPUMEHCHUIO PA3JIUYHBIX METOAOB [TO3HAHUS;



OCYIIECTBIIATh PA3UYHBIC BUIBI JCATCIHHOCTH IO TOIYYCHHIO HOBOTO
3HAHUWS, €r0 WHTEPIPETAINH, TPeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IUYHBIX
y4eOHBIX CHUTyalHsiX, B TOM YHUCJEC TPU CO3JaHUU YUEOHBIX U COIHATBHBIX
MPOEKTOB;

dbopMupoBaTh ~ Hay4HBIA  THI  MBIIUICHUS,  BIaJNETh  HAyYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMU TIOHITHIMHU U METOAMU;

CTaBUTh W (OPMYJIUPOBAaTh COOCTBEHHBIE 3a/aud B 00pa30BaTEIbHOU
JESATENHHOCTH U KU3HCHHBIX CUTYAITUSX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIH3WpOBATh 3ajauy,
BBIJIBUTATh TUIIOTE3Yy €€ PEIICHUs, HAXOAWTh apTyMEHTHI JUIS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHA, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PCIICHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOAE pEIICHUS 3aJaud pPe3yNIbTarhl,
KPUTUYECKH OIIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh W3MEHECHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MTPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH 1EJICHANIPABICHHBIN MMOUCK MEPEHOCa CPENICTB U CIIOCOO0B
NercTBUS B MPOGEeCCUOHATBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIIbHYIO M MPAKTHYECKYIO 00JIacTH
KHU3HEICATCITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJCH, MIPEJIaraTb OpUTHHAIBHBIC ITOIXOABI U PEIICHUS,
CTaBUTH MPOOIEMBI U 33/1a4, AOIMYCKAIOIINE aJbTePHATUBHbIC PEIICHHUS.

3) pab6ora ¢ undopmanueii:

BJIaJICTh HaBBIKAMU TIONY4YCHHs] WH(OpPMAIMM W3 HCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSATEIHHO OCYIIECTBISATH TMOUCK, aHaJN3, CUCTEMATHU3AIHNIO W
WHTEPIPETANNIO HHHOPMAIINHA PA3TUIHBIX BUIOB M (JOPM TIPEICTABICHUS;

CO3/MaBaTh TEKCThI B PA3IUYHBIX (opMarax ¢ y4E€TOM Ha3HAUYCHUS
uHOpMAIIMK U 1I€JIEBOM  ayIUTOPHH, BbIOMpas ONTUMAIbHYIO (HOopMy
NpeICTaBIICHUS U BU3yalN3alliu;

OLIEHHBAaTh JJOCTOBEPHOCTH, JIETUTUMHOCTh HH(POpPMAIINH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAITHHO-ITHIECKUM HOPMaM;

UCIIOJIb30BaTh CpeAcTBa HMHGOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B  pEIICHMH  KOTHUTWUBHBIX,  KOMMYHHKaTHBHBIX U
OpPTraHM3AIMOHHBIX 3aJad C COONMOJCHUEM TPeOOBaHMI IPTOHOMHUKH, TEXHUKH
0€30I1acCHOCTH, TUTUEHBI, PEeCypcoCcOepeKeHNs, TPABOBbIX M STHYECKUX HOPM,
HOPM HH(OPMAITMOHHON O€30ITaCHOCTH;

BJIaQJICTh  HABBIKAMH  pAcClo3HaBaHUS W 3aIIUTBl  MHPOPMAIIWH,
MHPOPMAITMOHHOW 0€30TTaCHOCTH JIMYHOCTH.



KomMyHuKaTHBHBIC YHUBEpCAJIbHbIC YUeOHbIe 1eiiCTBUS

1) o01enme:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCeX cpepax KU3HU;

pacrno3HaBaTh HeBepOaibHBIE CpeACTBa OOIIEHUS, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACIMO3HABATh MPEANOCHIIKM KOH(IUKTHBIX CUTyallud U
cMAT4YaTh KOH(QJIUKTHI;

BIAJIETh PA3IUYHBIMU  CIIOCOOAMHM  OOIICHUS M  B3aUMOJICUCTBUA,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATYATh KOH(IIUKTHBIC CUTYAIIHH;

Pa3BEPHYTO W JIOTUYHO M3Jararb CBOIO TOYKY 3PEHHS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

MMOHMMATh U UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHHON U WHMBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKY U METO/Abl COBMECTHBIX JECUCTBUI C y4ETOM OOIIMX
MHTEPECOB U BOBMOKHOCTEN KaXJOTO YiIEHA KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JIEATEIIbHOCTH, OpPraHU30BBIBATh U
KOOPIMHUPOBATh ACHUCTBUA IO MX JOCTHXEHUIO: COCTABIATH IUIAH JEHWCTBU,
pacnpenensTh pojid C Y4ETOM MHEHHUM YYaCTHHKOB, OOCYXKIaTh Pe3yabTaThbl
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa M KaXXJOr0 yYaCTHHMKAa KOMaH]bl B
o0l pe3ynbrar no pa3padOTaHHBIM KPUTEPUSIM;

MpeayiaraTb HOBBIE MPOEKTHI, OLIEHUBAaTh HUJEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE NOBEAEHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSBIATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PerJISITI/IBHLIe YHuBEpPCaJbHbIC y‘leﬁﬂble I[eﬁCTBHﬂ

1) camoopranuszanus:

CaMOCTOATENIBHO  OCYLIECTBIATh  IO3HABATEJIBHYIO  JIESITEIBHOCTD,
BBISIBIISITh MPOOJEMBI, CTaBUTh U (HOPMYIHPOBaTh COOCTBEHHBIE 3a/Ja4d B
00pa30BaTeIbHON JAESATENbHOCTH U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJATh IUIAaH pEIIEHUS NpoOJeMbl ¢ y4&ToM
HMEIOITUXCS PECYpPCOB, COOCTBEHHBIX BOBMOXXHOCTEH M MPETTOUTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacIIMPATh paMKH YYEOHOTO ITPEeIMETAa Ha OCHOBE JIMUHBIX MPEATNOYTEHHI;



JienaTh ~ OCO3HAHHBIM  BBHIOOp,  apryMeHTHpoBaTb  €ro,  Oparb
OTBETCTBEHHOCTb 32 PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYIAUIIMH B
pa3HbIX 00JAaCTSIX 3HAHWM, MOCTOSHHO TMOBBINIATH CBOM OOpa30BaTENIbHBIA U
KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B I€SITENHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BIaJIETh HAaBBIKAMHU  [IO3HABATEIBHOM peQIeKCMHM Kak OCO3HaHUSs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM, UCIOJIb30BaTh MPUEMBI peUICKCUU JI OIIEHKH CUTyalluu, BEIOOpa
BEPHOT'O PEIICHUS;

OLIEHMBATh PUCKM M CBOEBPEMEHHO MPHUHUMATh pELICHUS 10 UX
CHUKCHHUIO;

MPUHUMATh MOTHBBI W apryMEHThl APYrUX NpPH aHalM3e pPe3yJIbTaToOB
NESATEbHOCTH.

3) npuHATHS ce0s U APYTUX:

NpUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHThl APYTUX NpPH aHalM3e pEe3yJIbTaToOB
NESATEeNbHOCTH;

MPU3HABATh CBOE TIPABO U MPABO JIPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTh MTOHUMATh MUP C TIO3UIUHU JAPYTOTO YEJIOBEKa.

INPEJMETHBIE PE3YJ/IBTATbI

B mpomecce u3yuenus kypca uHpopMaTuku yryOonéHHoro ypoBHs ¢ 10
Kaacce oOyyaromuMucsi OyayT JOCTUTHYTHl —CIIEAYIOUIME IpeAMETHbIE
pe3ybTaThl:

BIIAJICHUE TIPEICTABICHUSIMU O POJM WH(POpPMALMK ¥ CBS3aHHBIX C HEW
MPOIECCOB B TPHUPOJE, TEXHUKE WM OOINECTBE, MOHATHUSAMHU «UH(POPMAIIHS,
«MH()OPMALIMOHHBIA  TPOIECCH»,  «CUCTEMA», «KOMIIOHEHTBHI  CHUCTEMBD»,
«cucTeMHBIN 3G ek, «MHPOPMAIIOHHAS CUCTEMay, CUCTEMA YIPABICHUS;

BJaJICHUE METOJaMM IOoMCcKa HHQpopMmaluu B ceTu VHTepHeT, yMeHue
KPUTUYECKH OLICHUBATh HH(OPMAIIHIO, TOTYUYCHHYIO U3 ceTu MIHTepHeT;

YMEHHE XapaKTepu30oBaTh OOJbIINE JaHHbIE, TPHUBOAWTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYEHHS W HANpaBlICHUS HCIONb30BaHUSA, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIC 3aJlaud aHaiIM3a JaHHBIX (MPOTHO3UMPOBAHUE,



kinaccudukaius, — KilacTepusalus,  aHalIW3  OTKJIOHEHUH),  MOHUMATh
MOCJIE0BATeIbHOCTh PEIICHUs] 3aJad aHajin3a JaHHBIX: COOp MNEPBUYHBIX
JTAHHBIX, OYHCTKA W OIIEHKA KAauyeCTBa JIaHHBIX, BBIOOP W/WIA TOCTPOCHUE
MOJIeTTH, TMPeoOpa3oBaHME [aHHBIX, BU3yalW3allusl JaHHBIX, WHTEPIPETAIIHS
PE3YIBTATOB;

MMOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallUOHAPHBIX M MOOWJIbHBIX KOMIBIOTEPOB, TEHACHIUN
Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAMHU PaOOTHI C OMEPAIIMOHHBIMU CUCTEMAaMH, OCHOBHBIMHU
BUJAMU TMPOrPaMMHOIO oOecrneueHus JUisl pelieHus y4deOHbIX 3aaad 1o
BBIOpaHHON CrielUaIU3alllu;

HaJlMuue TMPEJCTABICHUN O KOMIIBIOTEPHBIX CETIX W HUX POJIU B
COBPEMEHHOM  MHUpE, O  0a30BbIX  TMPUHIUNAX  OpPraHU3ANMH |
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH, 00 00IIUX MPUHIUIIAX Pa3pabOTKU
1 QYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MOHMMAaHUE yTPo3 HHPOPMAIMOHHOW OE30MaCHOCTH, WCIOJIb30BaHUE
METOJIOB M CPEICTB MPOTUBOACHCTBUS OTHUM Yrpo3aMm, COOJIONCHHE MeEp
0€30MacHOCTH, MPEAOTBPAIIAIOLIUX HE3aKOHHOE pacrpocTpaHeHHE
NEPCOHANBHBIX JAHHBIX, COOIIONEHHE TPEOOBAHUI TEXHUKH OE€30MacCHOCTH U
TUTHEHBI TIPU paboTe ¢ KOMIIbIOTEpAaMU U JPYTUMU KOMIOHEHTaMU IU(PpOBOro
OKPY>KEHHUsI, TOHMMAHHE MPABOBBIX OCHOB HCHOJb30BAHUS KOMIIBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U pa0bOTHI B ceTH MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPHUHILMIOB IJUCKPETH3aLHMKU PA3JIUYHBIX BHUIOB
uH(pOpMALIMM, YMEHHUE OINpeAeNaTh HHPOPMAIMOHHBIA OO0BEM TEKCTOBBIX,
rpauYeCcKuX U 3BYKOBBIX JIAaHHBIX MPHU 33/IaHHBIX MapaMeTpax JUCKPETU3AIINH,
YMEHUE OMNpEeNeNsiTh CPEAHIO CKOPOCTh Tepefadyd JaHHBIX, OIEHUBATH
M3MEHEHHE BPEMEHU Tepe/laud TpH W3MEHEHHH WH(OpMaImoHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHAaJla CBA3H;

YMEHHE WCIOJb30BaTh IPU PEHICHUH 3aJlad CBOMCTBA MO3WLIMOHHOM
3aMUCU YUCeJl, aJrOpUTMa MOCTPOCHUS 3alKUCH YUCIIa B MO3UIMOHHON CUCTEME
CUMCIICHUS C 3aJlaHHBIM OCHOBAaHMEM U TMOCTPOCHUSI YHCJIA 1O CTPOKE,
collepkKalled 3amuch 3TOrO0 YUCIAa B TMO3UIUOHHON CHCTEME CYHUCIEHUS C
3aJlaHHBIM OCHOBaHUEM, yYMEHHE BBIMOJHATH apu(PMETHUYECKUE OIlepaluud B
MO3UITMOHHBIX CUCTEMaX CUMCIICHHUS;

YMEHHUE BBITIOJHATH TPEOOPA30BAHUS JIOTUYECKUX BBIPAKEHUMN, UCTIONB3YS
3aKOHbl aJIreOpbl JIOTUKH, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOM W KOHBIOHKTUBHOW HOpPMaJbHBIX (opMax IO 3aJaHHOU
Ta0NMIlle HWCTUHHOCTH, HCCIEAOBaTh O00JACTh HCTUHHOCTH BBICKA3bIBAHUA,



COJIEPIKAILETO TMEpPEMEHHbIE, pellaTh HECIOXHBIE JIOTMYECKUE YpaBHEHHS U
CUCTEMBI YPAaBHECHMUII;

NOHMMaHHEe O0a30BbIX aJITOPUTMOB OOpPAaOOTKH YHCIOBOM M TEKCTOBOM
uHdopManuu (3arruch YUCEN B MO3UITMOHHON CHCTEME CUHCIICHUS, HaXOKICHHUE
BCEX IMPOCTBHIX YMCEN B 3aJlaHHOM JIharia3oHe, 00paboTka MHOTOPA3PSAHBIX
[ENBIX YMCEeJ, aHalli3 CHUMBOJBHBIX CTPOK U JAPYTUX), aJTOPUTMOB TOWCKA H
COPTHPOBKH, YMEHHE OINpPEACTATh CIOKHOCTh M3ydaeMbIX B Kypce 0a30BBIX
aNrOPUTMOB  (CYMMHPOBAaHHE »JIIEMEHTOB MacCHBa, COPTHPOBKAa MacCHUBa,
nepeObOpHbIE  AJITOPUTMBI, JBOWYHBIM TOWCK) U TMPUBOAUTH TMPUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOU CJI0KHOCTH JIJIs PEIICHUs OAHON 3a/1a4H;

BJIaJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusiMHU O 0a30BbIX THUMAX JAaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIPABISIONINE
KOHCTPYKIIMH, YMEHUE OCYUIECTBISTh aHAIW3 MPEIOKEHHOW MPOrpaMMBbI:
OTPEEISATh PE3yJIbTaThl PabOThI MPOTrPaMMBbI MPHU 3a/IaHHBIX UCXOAHBIX TaHHBIX,
OTIPEICNIATh, TIPU KAaKUX HWCXOAHBIX JaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX
pe3ybTaTOB, BBISBIATH JTaHHBIC, KOTOPbIE MOTYT IIPUBECTH K OLIMOKE B paboTe
porpamMmbl, (POPMYITHPOBATH MPEIIOKEHUS MO YAYUYIICHUIO MPOrPaMMHOTO
KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTpAIlMOHHBIE ~ MaTepuajbl C  HCIOJB30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPaAaMMHBIX CPEICTB U OOJIaYHBIX CEPBUCOB;

YMEHUE  HCIOJB30BaTh  JJEKTPOHHBIE  TaONUIBI  JUIsI  aHAJIH3a,
Npe/ICTaBIeHUss 1 00pabOTKU NaHHBIX (BKJIIOYas BHIYUCICHUE CYMMBI, CPEAHETO
apumeTrnyeckoro, HAWMOONBIIET0 W HAWUMEHBINETO 3HAYCHHUU, peIlIeHue
ypaBHEHUH, BHIOOP ONTHUMAIBHOTO PEIICHUS, MOA00pP JIMHUU TPEH[IA, PEeIIeHUE
3a/1a4 TPOTHO3UPOBAHUS).

B npouecce uzydenust kypca uHpopmaruku yriyOnéHHOro ypoBHs 6 11
Kaacce oOy4arolmuMucs OyayT JOCTUTHYTHI —CIEAYIOIIME MpeAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIINE OIHO3HAYHOE
JEKOIUPOBaHUE COOOIIeHUH (Mpe(UKCHbIE KOJbI), MCIIOJIBb30BaTh MPOCTEHIINE
KOJ[bI, KOTOPbIE TTO3BOJISIIOT OOHAPYKUBATh U UCHPABIISATH OMIMOKY MpHU Mepeaade
TaHHBIX, CTPOUTH KOJ[, 00ECTICUNBAIONINI HAMMEHBIIIYIO BOSMOXKHYIO CPEIHIOI0
JUIMHY COOOIICHHsSI MPH HM3BECTHOM YACTOTE CHUMBOJIOB, TMOSCHSATH MPHUHIIUITHI
pabOThI MPOCTHIX AJITOPUTMOB CXKATHUS TAHHBIX;

YMEHUE peliarh alrOpUTMUYECKUE 3a/1a49H, CBSI3aHHBIE C aHAJIU30M TpadoB
(3aaun  MOCTPOEHUS ONTUMAJIBLHOTO TYTH MEXIY BeplIMHamMu Tpada,



OMpEENICHUs]  KOJMMYECTBA  PA3IMYHbIX  MyTeHd  MEXAy  BepIIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), YMEHUE UCIIOJIb30BaTh AEPEBbS MPU
aHaMM3e¢ W TIOCTPOCHWHM KOAOB W JUIsl TIPEIACTABICHUS apU(PMETHUCCKHUX
BBIPOKEHUN, TPU PEIICHUU 3a7ad TIOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEBO UTPHI MO 3aJaHHOMY aJrOpuTMy, pa3padarbiBaTh M OOOCHOBBIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI,

yMEHUE pa3pabarbiBaTh M PEANM30BLIBATH B BHUJE NporpamMm 0Oa3oBbIe
aJTOPUTMBI, YMEHHE UCIOJIb30BaTh B MPOTPAMMaXx JTaHHBIE Pa3TUYHBIX THUIIOB C
y4€TOM OTpaHUYCHHUI Ha JAMAnma3oH UX BO3MOXHBIX 3HAYEHUH, TPUMEHSThH MPU
pEIICHUH 3aJlad CTPYKTYpbl JaHHBIX (CIHCKH, CJIOBApH, CTEKH, OYEepe.u,
JIEpPEBbsI), HUCMOJB30BaTh 0a30BbIE OMNEpAIlMd CO CTPYKTypamMu JIaHHBIX,
MPUMEHSTh CTaHAApPTHbIE W COOCTBEHHbBIC MOANPOrPAMMBI 1Jii 00pabOTKU
YHUCJIOBBIX JAHHBIX W CHUMBOJIBHBIX CTPOK, HCIOJIb30BaTh MPU pa3padOTKe
nporpaMm OWOIMOTEKH TOAMPOrpamMM, 3HaTh (PYHKIIMOHAIBHBIE BO3MOXXHOCTH
MHCTPYMEHTAJIBHBIX CPENCTB CpeAbl pa3pabOoTKH, YMEHHUE HCIOJIb30BaTh
CpeacTBa OTIAJIKUM TMpOrpaMM B Cpele MNporpaMMUpPOBaHUS, YMEHHUE
JTOKYMEHTHPOBATh MPOTPAMMEI;

yYMEHUE CO3/1aBaTh BeO-CTPaHUIIHI,

BJIaJICHUE OCHOBHBIMHU CBEACHMSIMU O 0a3ax JaHHBIX, UX CTPYKTYype,
CpeACTBaxX CO3/laHusl U PabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbBIC
(penauonHeie) 0a3bl  JaHHBIX (COCTaBIATH 3ampochl B 0a3zax JaHHBIX,
BBITIOJIHATH COPTHUPOBKY W TIOMCK 3ammcedl B 0a3e MaHHBIX, HAMOIHSTH
pa3paboTaHHyI0 0a3y TaHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAT€MAaTUYECKUEe MOJEIN IS
aHanu3a OOBEKTOB MW NPOLECCOB: (POPMYIUPOBATH LEIb MOJAEIUPOBAHMS,
BBITIOJIHATh aHAJIU3 PEe3yldbTaroB, MOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS,
OLICHUBATh COOTBETCTBUE MOJIEIU MOJEIUPYEMOMY OOBEKTY WM MPOIIECCY,
NPEJICTABIISATh PE3YAbTAThl MOJCIUPOBAHNUS B HATJISITHOM BHUJIC;

YMEHHE OpraHU30BbIBATh JUYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
WCIIOIB30BAHUEM PA3JIUYHBIX CPEACTB LUQPPOBBIX TEXHOJOTHM, MOHUMAaHHE
BO3MOXKHOCTEH IHM(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, MH(GPOBBIX
00pa30oBaTeIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX NPHUHIMIIOB  pabOThl, BO3MOXHOCTEH U
OTpAaHUYCHUS] TPUMEHEHUS TEXHOJOTHM HCKYCCTBEHHOTO WHTEJJICKTa B
pPa3IMUHBIX OOJACTSAX, HAMYWE MPEJCTABICHUN O Kpyre peliaeMbiX 3ajiad
MaIIMHHOTO 00y4eHMs (pacno3HaBaHUS, KIACCH(PUKAIUA U MPOTHO3UPOBAHNS)
HaJIM4Ke MPEJCTaBICHUN 00 UCIOIB30BaHUU WH(DOPMAITMOHHBIX TEXHOJIOTHI B
pa3IUYHBIX TPO(ECCHOHANIBHBIX cdepax.



TEMATUYECKOE IINTAHUPOBAHUE
10 KITACC

N HauMmeHnoBaHue KoanyecTBo 4acoB
o

pasie/ioB U TeM Kontponbnbie
n/n Bcero

NporpamMMel padoThI

Pasnea 1. ludgpoBast rpaMoTHOCTH

Kommnbrotep -
YHHUBEPCAIBLHOE

1.1 . 6
YCTPOUCTBO 0OpabOTKH
TAaHHBIX

12 [IporpammHuoe 6
o0ecrieueHue

1.3 KomnbrorepHsie cetu 5
HNudopmarnmonnas

1.4 7
0€301MacHOCTh

Hroro no pazneny 24

Pasnea 2. Teopernueckne 0CHOBbI MH(pOpPMATHKH

[IpencraBnenue

2.1 nHpopmaIuu B 19
KOMITbIOTEpE

9 OcHOBBI anredpsl 14
JIOTHKH

)3 KomnbrorepHas 7

apupmeTHKa

IIpakTH4eckune
padoThbI

2

2

JuiekTpoHHbIE (UG pOBHIE)
o0pa3oBaTeJibHbIEe pecypchl



Hroro no pazneny 40

Pazjien 3. AIropuT™Mbl 1 IPOrPaAaMMHPOBAHNE

Bsenenue B

3.1 16
MPOrpaMMHUPOBAHUE
BcnomorarenbHbie

3.2 8
aITOPUTMBI

33 UucneHHble METOBI 5
AJITOpUTMBI

3.4 00paboTku 5
CUMBOJILHBIX JTAHHBIX
ANropuTMBI

35 P 10
00pabOTKN MacCHUBOB

Hroro no pasneny 44

Paznen 4. UnpopmaniuoHHbIE TEXHOJIOT UM

O6paboTKa TEKCTOBBIX

4.1 6
JOKyMEHTOB
4.2 AHanu3 1aHHbIX 8
Hroro no pazneny 14
PesepBHoe Bpems 14
OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOI'PAMME

0.5

3.5

2.5

21.5



11 KVIACC

N HauMeHoBaHue KosnuyecTrBo yacoB
o
pa3aesioB U TeM
n/n Bcero
NMPOrpaMMbI padoThI

Pasnea 1. Teopernueckne 0ocHOBbI MH(pOPMATHKH

Nudopmarus u
1.1 nH(pOpMaITMOHHBIC 10
MIPOLIeCChI
1.2 MogenupoBanue 8
Wroro no pazneny 18

Paznes 2. AlropuT™Mbl M IPOrpaMMHpPOBaHue

OIIEMEHTBI TCOpHHU

2.1 6
QJITOPUTMOB

29 AJITOpUTMBI U 73
CTPYKTYPbI JAHHBIX
OcHoBBI

’3 00BEKTHO-OPUEHTHPOBA 16
HHOTO
MIPOrpaMMUPOBAHUS

Hroro no pazneny 50

Pasznea 3. UnopmaniuoHHbIE TEXHOJIOT UM
KomnbrorepHo-MaTemar
3.1 NYECKOE 8
MOJIETMPOBaHUE

KonTpoJsbHbie

DJIeKTpOHHbIe (LM(ppOBHIE)

IIpakTHyeckue
o0pa3oBare/ibHbIE pecypchl

padoThI

2.5

10

4.5



3.2
33

3.4

3.5

ba3n1 janHbBIX
Be0-caiiTel
KomnbrorepHast
rpaduka

3D-MonenupoBaHue

Hroro no pazneny

PesepBHOe Bpems

OBLIEE KOJIMYECTBO
YACOB I10O ITPOI'PAMME

10
14

48
20

136

3.5

36.5






ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne
n/ Tema ypoka

1

TpeboBaHUs TEXHUKH
0€30MacCHOCTH U TUTUEHBI
pu paboTe ¢

KOMIIBIOTEpAMU U APYTUMHA
KOMIIOHCHTaMH I_II/I(I)pOBOFO

OKpYKEHUS

[IpuHmns! paboThl
KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMHU C
MOMOIIBIO IIIUH.
Kontposnepsl BHEIIHUX
YCTPOWCTB

ABTOMAaTHYECKOE
BBIITOJIHCHUC HpOFpaMMBI
MPOLIECCOPOM

KoJsimuecTBO 4acoB

KonTpoabHble

IIpakTH4eckue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposBbie
oOpa3oBare/ibHbIE

pecypcsl



10

OneparuBHas, MOCTOSHHAS
Y JOJTOBPEMEHHAs MTaMSITh.
KoHTponiepsl BHEIMIHUX
yctpoucts. [Ipsmon
AOCTYII K MaMATH

CoBpemMeHHbIE
KOMITBIOTCPHBIC
TEXHOJIOI'N

[IporpammHoe
obecrieueHue
KOMIIBIOTEPOB,
KOMITBIOTCPHBIX CUCTEM U
MOOWMIIBHBIX YCTPOMCTB

CHcTeMHOE MPOrpaMMHOE
obecneueHue.
OnepanoHHbIE CUCTEMBI

Yrunutel. paiiBepsl
ycrpoucts. [TapanensHoe
IIPOrpaMMUPOBAHUE

Hucramsanus u
JIEUMHCTAJUISIIUS
MIPOTPaMMHOTO
oOecreueHus



11

12

13

14

15

16

dalIoBEIC CHCTEMBI.
[TpuHIUTIBI pa3MeIIeHUS 1
uMeHOBaHUA (HaiioB B
JIOJITOBPEMEHHOM MaMSATH.
111aGI0HEI 41T OITUCAHUS
rpyni ¢aitnos

3aKoHOIaTEILCTBO
Poccuiickoit @eneparuu B
o0acTu mporpaMMHOTO
obecreyeHns U JaHHBIX

[IpuHUMIBI HOCTPOECHUS U
anmnapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CeTeBble MPOTOKOJIBI

Cetb UnTEpHET

Pa3znenenue IP-cetn Ha
IIOJICETH C IIOMOIILIO
MAaCOK IToJiceTe!

CeteBoe
aIMUHHUCTPUPOBAHUE



17

18

19

20

21

22

23

Bunp! nesarensHOCTH B
cetu Murtepnet. CepBuCHI
WNHTepHera.
I'ocymapcTBeHHBIE
JIEKTPOHHBIE CEPBUCHI U
yCIyTH
WNudopmanmonnas
0€30I1aCHOCTh

Bpenonocueie
pOrpaMMHOE
o0OecrieueHre U METOIbI
0OpBOBI C HUM

[TpakTuueckas padora o
TeMe "AHTUBHUPYCHBIE
IpOrpaMMsl"

Opraau3zanus IHYHOTO
apxuBa MHPOpMAIIHIH.
Pe3epBHOE KOMMpOBaHUE.
[TaponbHas 3amuTa apxuBa

[[IndpoBanne TaHHBIX

Anroput™ mmdpoBaHUsL
RSA. Creranorpadus



24

25

26

27

[Ipakruyeckas pabora o
teme "lIudposanne
TaHHBIX"

Wndopmanus, naHHbIE U
3HaHus. MH(popManmoHHbIe
IPOLIECCHI B IPUPOJIE,
TEXHUKE U 00IIIECTBE

HenpepeiBHbIE 1
JCKPETHBIE BEIMYMHBI U
curHainsl. HeoOxoqumocTts
JTUCKpETU3aINH
nHdopmarumy,
npeAHa3HaYeHHOU 171
XpaHeHHUs, Iiepesiauu 1
00paboTKH B IIU(PPOBBIX
CUCTEMAX

JIBon4yHOE KOIMPOBAHUE.
PaBHOMEpHEBIE U
HEpPaBHOMEPHBIE KOJIBI.
JexoaupoBanue
COOOIIIEHHUH, 3alIMCAaHHBIX C
MOMOIIIbI0 HEPABHOMEPHBIX
KOJIOB



28

29

30

31

32

33

34

Ycnosue ®ano.
[TocTpoenune oTHO3HAYHO
JEKOJTUPYEMBIX KOJIOB C
MOMOIIBI0 iepeBa. [pad
An. A. Mapkosa
EnuHunsl nusmepenust
KOJIMYEeCTBA HH(POPMALIUH.
AndaBUTHBIN MOAXOM K
OIICHKE KOJIMYECTBA
uHbopmaru

CHcTeMBI CUUCICHUS

IlepeBon uucen u3 ogHOM
CHUCTEMBbI CUHCIICHUS B
ApYTyo

JIBonuHas, BOCbMEpUYHAs
U IIeCTHAaTepuyHas
CHUCTEMbI CHHMCIICHUSA, CBA3b
MCKIAY HUMHU

JIBonuHas1, BOCbMEpUYHAs
Y LIeCTHAaTepUYHas
CHUCTEMBI CUHCIICHUS, CBA3b
MEXy HUMH

I[BOI/I‘IHaH, BOCBbMCpHUYHAA
H HIeCTHaAIaTCpruIHas
CHUCTCMBI CUHUCIICHUS, CBA3b
MCKIAY HUMHU



35

36

37

38

39

40

41

Apudmernaeckne
OTIepaIy B MO3UITHOHHBIX
CHCTeMax CUUCIICHUS

Tpoununas
YPAaBHOBEIIEHHAs CUCTEMA
CUHCIICHHUS

I[BOI/I‘{HO-,ZLG CATHYHAasA
CHUCTEMA CHUCIICHUA

KonunpoBanue TekcToB

PactpoBoe xonupoBanue
M300paKeHU

[IpakTnueckas padbora no
teme "Jluckperusanus
rpaduyeckoit
uHdopmarun"

LiBeToBBIE MOAENH.
BekropHoe kopupoBaHue.
®dopmatsl (paitos.
Tpéxmepnas rpaduxka.
O®pakranpHas rpaduka



42

43

44

45

46

KoaupoBanue 3ByKa.
Ouenka
UH(GOPMAITMOHHOTO 00BEMA
3BYKOBBIX JIAaHHBIX TIPU
3aJIaHHBIX YaCTOTE
JTUCKPETH3AINH U
Pa3psAIHOCTH KOAUPOBAHUS

[Tpaktuueckas pabora o
teme "Jluckperusanus
3BYKOBOW HH(pOpMarun"

OcHOBBI areOpsl JIOTUKU

Jlornueckue oneparumu.
Tabmuibl ICTUHHOCTH

Jlornyeckuie BbIpaXeHUsl.
Jlormueckue TOXKIECTBA.
JlokazarenbCcTBO
JIOTHYCCKHUX TOXKICCTB C
TTOMOIIBIO TAOJIHIT
HCTUHHOCTH



47

48

49

50

51

52

[IpakTrueckas padota mo
teme «IlocTpoeHue u
aHaJIN3 TaOIULl
HUCTHHHOCTHU B TaOJIMYHOM
IPOIIECCOPE»

Jlornyeckue onepanuu u
onepanyuy Haj
MHOKE€CTBAMHU
Jlornueckue onepanuu u
orepanuy Haj
MHOKECTBAMU

3aKOHBI aJareOpbl JIOTUKH.
OKBUBaJIECHTHbIE
npeoOpa3oBaHus
JIOTUYECKUX BBIPAKCHUI

Jlornyeckue ypaBHEHHUs U
CHUCTEMBI YPaBHEHH

Jlornyeckue QpyHKIUN.
3aBUCUMOCTb KOJIMYECTBA
BO3MOXKHBIX JIOTHYECKHX
GyHKIUI OT KOTMYeCTBa
aprymeHToB. [IonHbie
CHCTEMBI JJOTHYECKUX
byHKIHiA



53

54

55

56

57

Kanonunueckue Gpopmbl
JIOTUYECKUX BBIPAKEHUH.
CoBeplieHHbIE
JN3BIOHKTUBHEIC U
KOHBIOHKTHBHBIE
HOpMaJIbHbIE (POPMBI,
AITOPUTMBI UX ITOCTPOCHUS
10 TaOJINIE UCTHHHOCTH

Jlorudeckue 3JeMeHTHI B
COCTAaBC KOMIIBIOTCPpA

Tpurrep. Cymmarop.
MHoropa3psaHbIit
CyMMarop

[TocTpoenue cxem Ha
JIOTUYECKHUX IEMEHTaX.
3anuck J10ru4ecKoro
BBIPAKEHHUS 110 JIOTUYECKON
cxeme

Mukpocxemsl U
TEXHOJIOTUS UX
IIPOU3BO/ICTBA



58

59

60

61

62

[IpencraBienue neabIx
qycen B HaMsITU
KOMITbIOTEPA.
OrpaHn4eHHOCTh
JMarna3oHa 4ucell npu
OTPaHUYEHUU KOJIUYECTBA
pa3psanoB. [lepenonnenue
pa3psIHON CeTKH

be33HakoBhIC M 3HAKOBEIC
TaHHbIE. 3HAKOBBIN OUT.
JIBOWYHBIN
JIOTIOTHUTEIBHEINA KOJT
OTPUIIATEIBHBIX YHCEN

[ToOuTOBBIE JTIOTHYECKHE
onepauuu. Jlornueckuii,
apudmeTHueCKuii 1
UKINYECKUN CABUTH

[udposanue ¢ TOMOIIBIO
noOUTOBOM ornepaun
«uckirouarommee NI

[Ipencrasnenue n
XpaHCHHUC B ITaMATH
KOMIThIOTEPA
BEIIECTBEHHBIX YUCEI



63

64

65

66

67

68

Brinonxnenue onepanuii ¢
BEIIECTBEHHBIMU YHUCIIaAMHU,
HAKOIJICHHE OIIMOOK MpHU
BBIYHMCIICHUSIX

[IpakTnueckas pabora no
teme «M3yuenue
MOpa3psAIHOrO MAIIMHHOTO
MPEICTaBICHUS LIEbIX U
BEIIECTBEHHBIX YUCEID)

AHanu3z anr OpUTMOB

Drarnbl pemeHus 3a1a4d Ha
KOMITBIOTEpE.
NHCcTpyMeHTaIbHbBIE
CpEICTBA: TPAHCIIATOP,
OTJIaIYHK,
npOoGUINPOBIIUK

Cpena mporpaMMHUpOBaHHUS.
Komnunsanus u
MHTEPIIpETALMSI IPOTPAMM.
BupryanbHble MallivHBbIL.
WNHTerpupoBanHas cpeaa
pa3paboTKu

MeTtoap! oTiIaaKu
nporpamMm



69

70

71

72

73

74

75

76

77

78

TUnbI IEpEMEHHBIX B
A3BIKE POrPAMMHUPOBAHUS

O0paboTka 1eNbIX YUCe

O6paboTka BeleCTBEHHBIX
qUCcen

CrnyyvaitHbie u
NICEBIOCTyYalHbIE YHCIIa

Bersnenus. Cioxubie
YCIIOBHS

]_[I/IKJ'IBI C YCIIOBUEM

[{MKJIBI MO IEPEMEHHOM.
Bzaumozamensiemocthb
pa3IMYHBIX BUIOB LIUKIIOB

O0paboTka HATYpaTbHBIX
YHCell C UCTIOJIb30BaHUEM
IIUKJIOB

Haxoxnenue Bcex
IPOCTHIX YHCET B
3a/laHHOM JUara3oHe
[IpaxTuyeckas padbora o
teme «Pemenune 3ana4
METOJIOM Tepedopar

I/IHBapI/IaHT OUKJIa

0.5



79

80

81

82

83

84

85

JlokymMeHTUpOBaHKE
nmporpaMmm

O06paboTka JaHHBIX,
XpaHanmxcs B dainax

Pa3zOuenue 3amaum Ha
[oa3a1auu

Hcnonp3oBanue
CTaHJAPTHOU OMOINOTEKH
A3bIKa MTPOTPAMMHUPOBAHUS.
ITonkaroueHne 6MOINOTEK
MOJIIPOTPaMM CTOPOHHUX
IIPOU3BOAUTEIEH

[TonmporpaMmsl
(mportexypsl U PyHKITHH )

[TopnmporpamMmsl
(mpouenypsl U (GYyHKIIIH)

[IpakTuyeckas pabora o
teme "Pa3paboTka
nognporpamm”



86

87

88

89

90

91

92

Pexypcus. PexypcuBHbie
00BbeKTHI ((paKTabl).
PexypcuBHbIe mIpoueypsl
U QyHKIHH.
Hcnonb3oBanue cTeka 1uis
OpraHu3auu
PEKypPCUBHBIX BBI30BOB

[Ipaktuyeckas pabora o
teMe "PexkypcuBHbIE
noJnporpamMmsl"

MonynbHBIN IPUHLHAIL
MIOCTPOEHHUS TPOrpaMM

YwuciieHHBIE METOIEI

[Ipakruyeckas pabora o
teme «HucneHHoe
pElLICHUE YPABHECHUIN

Hcnons3oBanue
JTUCKPETU3AIUH B
BBIUHCIIUTEILHBIX 3a0a4yax

[IpakTrueckas pabota mo
teme «IIpubmmxéanoe
BBIYHMCIICHHE JITTUH KPUBBIX
U Tuiomaneit puryp»



93

94

95

96

[IpakTnueckas pabora no
teMe «Ilonck Makcumyma
(MuHUMYMa) QYHKITH

O06paboTka CHMBOJIBHBIX
JTAHHBIX. AJTOPUTMBI
00pabOTKU CUMBOJIBHBIX
CTPOK: HOACYET
KOJINYECTBA MOSBICHUI
CUMBOJIA B CTPOKE

ANTOpUTMBI 00paOOTKH
CHMBOJIbHBIX CTPOK:
pa3OueHue CTpOKU Ha
CJIOBA IO MPOOETHHBIM
CHUMBOJIaM

AnroputMel 00paboTKH
CHUMBOJIBHBIX CTPOK: TIOMCK
MOACTPOKH BHYTPH JTAHHOH
CTPOKH; 3aMEHA HAIEHHOM
HOZICTPOKH Ha JPYTYIO
CTPOKY



97

98

99

100

101

[TpakTrueckas pabota 1o
teme "O0paboTKa CTPOK C
UCTIONIb30BaHUEM (PYHKIIUN
CTaHJapTHON OMONMHOTEKU
SI3BbIKA
nporpaMMupoBaHus”

I'enepanus cnos B
3a/1aHHOM ajiaBUTE

MaccuBsl
MOCJICOBATEILHOCTH
yucen. [Ipaktuyeckas
pabora 1o Teme
"3anonHenne MaccuBa"

O000ménnsie
XapaKTePUCTHKH MacCHBa

JIMHEHHEBIN TTONCK
3aJJaHHOTO 3HAYCHMUS B
MaccuBe. [IpakTuueckas
pabora 1o Teme
"JInHEHHBIN TOUCK
3aJJaHHOTO 3HAYCHHS B
maccuse"

0.5

0.5



102

103

104

105

[Ipakruyeckas pabora o
teme "[lounck
MUHHMAaJIHHOTO
(MaKcUMaJIbHOTO)
3JIEMEHTA B YHCIIOBOM
MaccuBe"

CopTHpoBKa OTHOMEPHOTO
MmaccuBa. [IpocTbie MeTOIbI
COPTHUPOBKH.
[IpakTtuyeckas pabora o
teme "I[IpocThie MeTOIbI
COPTUPOBKM Maccupa'

CopTupoBKa CIUSHUEM.
bricTpas coptupoBka
MaccuBa (aJropuTM
QuickSort). [IpakTnueckas
pabota no Teme "bricTpas
COpTHUpPOBKaA MaccuBa"

JIBOWYHBIN IMOUCK B
OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas
pabora 1o Teme

" JIBONYHBIN HOUCK"

0.5

0.5

0.5



106

107

108

109

110

111

112

113

JIByMepHBIE MaCCUBBI
(MaTpu1IbI)

ANTOpUTMBI 00pabOTKH
MaTpuIl

Pemntenue 3anau anaamnza
JTAHHBIX

CpencrBa TEKCTOBOTO
nporeccopa

KomnbrotepHast BEpcTka
TEKCTa

[Tpaktuueckas pabora no
teme "BépcTka
JIOKYMEHTOB C
MaTeMaTH4eCKUMU
dopmynamu"
HNuctpymeHTsl
PELICH3UPOBAHUS

[Ipakrtuyeckas pabora o
TeMe "MHOrocTpaHu4yHbIe
JIOKyMEHTHI"



114

115

116

117

118

OOnayHble CEPBHUCHI.
Konnekrusnas padora c
JIOKyMEHTaMHU.
[IpakTuyeckas pabora o
teme "KomnexkTuBHas
pabora ¢ ToKkymeHTamu"

Awnanus na"HeIX. boubime
NAaHHBIE

MarmmuaHOE 00y4YeHHe

AHannu3 JaHHBIX C
MTOMOIIBIO 3JIEKTPOHHBIX
Ta0IuUIL

[IpakTrueckas pabota mo
TeMme "AHaJIN3 JaHHEIX C
MIOMOIIIBIO SJEKTPOHHBIX
Tadmu"

0.5



119

120

121

[TocTpoenue rpaduxon
bynknui. [TpakTuyeckas
pabora 1o Teme
"Harnsignoe
MIPE/ICTABICHHE
pe3yJIbTaToB
CTAaTUCTUYECKON
00paboTKHU JaHHBIX B BUJIC
JUarpaMM CpeJICTBAMH
penakTopa 3MEKTPOHHBIX
Tadmuir"

JIunuu Tpenna.
[Ipakruyeckas pabora o
teme "l[lonbGop nuHUM
TpeH/1a, IporHo3upoBanue”
[Ton6Gop mapamerpa.
[Tpaktuyeckas pabora no
teMe "HuncneHHoe peleHue
YPaBHEHUH € IIOMOIIBIO
noabopa mapamerpa”

0.5

0.5

0.5



OHTI/IMI/ISaLII/ISI KaK ITOUCK
Haujydqmero pCicHusd B
3aIaHHBIX YCJIOBUAX.

122 TIlpakrtuyeckas padbora mo
teMme "Pemenue 3anau
ONTHUMHU3ALMU C TIOMOILIBIO
ANIEKTPOHHBIX Tabnui"

123 Pe3epBHOE Bpems

124 PesepBHOE BpeMms

125 Pe3epBHOE Bpems

126  PesepBHoe Bpems

127 Pe3epBHOE BpeMs

128 PesepBHOE Bpems

129 Pe3epBHOE BpeMs

130  PesepBHoe Bpems

131 Pe3epBHOE Bpems

132 PesepBHoe Bpems

133 Pe3epBHOE Bpems

134 PesepBHoE Bpems

135 Pe3epBHOE BpeMms

136 ~ PesepBHoe Bpems

OBILIEE KOJIMYECTBO

YACOB I10O ITPOI'PAMME

Y O e U ) G S G U G G U S G G Gy

136

0.5

21.5



11 KVIACC

N KosmmuecTBo yacos DJIEeKTPOHHbIE
°
Hara nudpossie
n/ Tema ypoka KoHnTpoJsbHbIe IIpakTnyeckue
Bceero H3Y4YeHUs oOpa3oBareJibHbIE
n padoThI padoThI
pecypcsl

KomunuectBo nndopmarum 1

AJITOPUTMBI CoKATHS JAHHBIX 1

Anroputm Xaddmana 1

[IpakTnueckas pabora o

TeMme "Ckarue TaHHBIX C 1 |

MOMOIIIBIO aITOPUTMA

Xappmana"

Anroputm LZW 1

AJNTOPUTMBI CXKaTUS JAaHHBIX

¢ norepssmu. [Ipakrnueckas

pabora o Teme "Cixarue 1 0.5

JAHHBIX C MOTEPSMU

(anroputmel JPEG, MP3)"

CxopocTh nepeaayn JaHHbIX 1

[TomexoycTOMYMBBIE KOZIBI 1



10

11
12

13

14
15

16

17

[Ipakrtugeckas pabora o
teme "[lomexoycToiuuBbie
KOJbI"

Cuctembl. KomnoHeHTsI
CUCTEMBI U MIX
B3alMOJIEVICTBUE.
Cucremublii 3 dexT.
VYhpaieHue kak
uHGOPMAIIMOHHBIH MpoI1iecc.
OO6parHas cBA3b

Mopnenu 1 MOJETUPOBAHUE

I'padsr

Penrenne 3amay ¢ moMoOIIBIO
rpadoB

HepeBbs

OCHOBBI TEOPUH UTP
[IpakTnueckas pabora no
teme "TIorcK BBIMTPBIITHOMN
CTpaTeruu B UTpe C MOTHON
uHdopmaruein"”

Cpe,[[CTBa HCKYCCTBCHHOT'O
HHTCIIJICKTAa



18

19

20

21

22

23

24

[MpakTrueckas padoTa mo
teme "Cpezncrsa
UCKYCCTBEHHOTO
UHTEIIeKTa"

dopmanuzanus MOHATUS
anroputMa. MaivnHa
TeropuHra Kak
YHUBEpCaJIbHasl MOJIEIb
BbIYMCIICHHUN. Te3uc
Yépua—Tbropunra

[Ipakrugeckas pabora mo

teme "CocTaBieHue npocTon

IPOrpaMMBbI JJIsl MalTUHBI
Teropunra"

Mamnna Ilocta

Hopwmanbhbie anropudmer
Mapxkosa

ANTOpUTMHUYECKU
Hepa3penIrmMbIe 3a1a49H.
3amada ocTaHoOBA.
HeBo3moxHOCTE
aBTOMAaTHYECKOH OTJIaJKH
nporpamm

CII0KHOCTH BBIYHACIICHUHN



25

26

27

28

29

ITouck npocTeix yucen B
3a/IaHHOM JIMara3oHe ¢
MIOMOIIIBIO AJITOPUTMA
«pemero Dparochenar

[IpakTuyeckas pabota o
teme "[lonck npocTeix
YHCeJl B 3aJaHHOM
nuanasoHe"

MHoropaspsiHbIe 1IeJbIe
qucia, 3a0a44 JITUHHON
apu(METHKH

[IpakTrueckas pabota 1o
TeMme ""Peanuzanusa
BBIYMCIICHHUH C
MHOTOPA3PsAHBIMU
yucaamMu"

CnoBapu (accouuaTuBHbIE
MAacCHUBBI, OTOOPAKECHNU).
Xom-tabnuiel. [loctpoenue
a1(haBUTHO-9aCTOTHOTO
cJIoBaps IS 3aJaHHOTO
TEKCTa



30

31

32

33

34

[IpakTuyeckas pabota o

teme "[locTpoenue
an(aBUTHO-9aCTOTHOTO 1
CcJIOBapsl 71 3aIaHHOTO

TekcTa"

Amnanu3 Tekcra Ha

€CTECTBEHHOM S3BIKE.

BrigeneHnue

MOCJIeI0BaTEIbHOCTEH 110 1
mabnony. Peryssipusie

BbIpaKeHUsI. HacTOTHBIM

aHajm3

[Ipaktuyeckas pabora o
TeMme "AHaiIu3 TEKCTa Ha 1
€CTECTBEHHOM A3bIKE"

Crexu. Aganus

NPaBUIBHOCTH CKOOOYHOTO 1
BBIPAKEHHUS

Beruucnenue

apu(METHYECKOTO 1

BBIPpAXXCHUS, 3alIMCAHHOI0 B
nocTGUKCHOU hopme



35

36

37

38

39

[IpakTnueckas pabora no

TeMe "Bprunciienue
apu(METHIECKOTO 1
BBIPQ)KCHHUSI, 3aITUCAHHOTO B
noctukcHou hopme"

Ouepenu. Mcnonb3oBanue
ouepeau JUisi BPEMEHHOTO 1
XpaHEHUs JaHHBIX

[Ipakrtugeckas pabora o
teme "Hcronb3oBaHue 1
ouepenn”

HepeBbs. Peann3zanms
JiepeBa ¢ IOMOIIBIO
CCBIJIOYHBIX CTPYKTYP.
JBonunbIe (OMHAPHBIC)
nepesbs. [locTpoenue
JiepeBa JUis 3aJJaHHOTO
apu(pMETHYECKOTO
BBIPAXKEHUS

[Ipaktuyeckas pabora o

teme "Hcrnonb3oBaHue

JIEPEBHEB JIJIST BEIYUCIICHUS 1
apupMeTHIECKIX

BbIPAXKECHUM"



40

41

42

43

44

45

PexypcHBHBIE aITOPUTMBI
obxoma nepega.
Hcnonp3oBanue cTeka u
odepenu i 06xo/a epeBa

PexypcuBHbBIE aJITOPUTMBI
o0xoma nepesa.
Hcmonp30BaHue cTeKa 1
ouepenu i 00xo/a aepeBa

AnropuTMBI Ha Tpadax.
ITocTpoeHne MUHUMAIIBHOTO
OCTOBHOTO JIepeBa
B3BELIEHHOT'O CBSI3HOTO
HEOPUEHTHPOBAHHOTO Tpada

O06xox rpada B riryOuHy.
O6xox rpada B mupuny

KonnyecTBo pa3znuuHbIxX
IIyTEH MEXAY BepLIMHAMU
OpPUEHTUPOBAHHOTO
aIUKINYecKoro rpada

Anroputm JleHKCTpBHI.



46

47

48

49

50

[IpakTnueckas pabora no
TeMme "Brruncienue JUITHHEI
KpaT4auIlero myTH MEX1y
BepIMHaMu rpada
(anmroput™m [leiikcTps)"
AJiroputm
Odrnorina—Yopuasmia

3anauu, peuraemblie ¢
MIOMOIIIBIO TMHAMUYECKOTO
IPOrpaMMHUPOBAHUS:
BBIUHCIICHHE PEKYPCUBHBIX
byHKIMI

[IpakTugeckas pabora o
TeMe "Brranciienne
PEKypCUBHBIX (DyHKITUH C
MOMOIIIBIO TMHAMUYECKOTO
porpaMMHupoOBaHus"

3anaqm, peuraeMsble ¢
IIOMOIIIBKO IMHAMHNYCCKOI'O
POrpaMMHUPOBAHHUA:
MOACUYET KOJIMUECTBA
BapuaHTOB



51

52

53

54

55

56

57

[IpakTuyeckas pabota o
teme "[lozncuér konmuecTBa
BapUAHTOB C ITIOMOLIbIO
JTUHAMHYECKOTO
IporpaMmmMupoBaHus"

3aiaun, peniaemMbie ¢
IIOMOIIBXO JTUHAMHNYCCKOT'O
POrPaMMHUPOBAHUS: 3a]1a91
OIITUMMH3AIINU

[TonsiTue o mapagurmax
nporpammupoBanus. O630p
SI3BIKOB ITPOTPAMMUPOBAHUS

[Tonsitue 06
00BEKTHO-OPUEHTUPOBAHHOM
pOrpaMMHPOBaHUU

OOBEKTHI U KJIACCHL.
CBoiicTBa 1 METOJIBI
00BEKTOB

OOBEKTHO-OPUEHTHUPOBAHHBI
U aHaJIn3

[IpakTuueckas pabora 1o
teme "Mcnons3oBaHue
TOTOBBIX KJIACCOB B
nporpamme”



58

59

60

61

62

63

64

Pa3paborka mporpamMm Ha
OCHOBE
00BEKTHO-OPUEHTUPOBAHHOT
0 TIOJIX0/1a

[IpakTuyeckas padora
"Pa3paboTka mpocToii
IIPOrpaMMEI ¢
UCITOJIb30BaHUEM KJIacCOB"

Nuxancynsamus.
[IpakTuyeckas pabota o
teme "Pa3paboTka Knacca,
HCIIOJIB3YIOLIETO
MHKaICyJIALu0"

Hacnenosanue.
[Homumopduzm

[IpakTrueckas pabota mo
teMe "Pa3paboTka uepapxuu
KJ1accoB"

Cpensl ObICTpOH pa3pabOTKH
nporpamm. [IpoekTupoBanue
uHTepdelica moap30BaTens

[IpoextupoBanue
uHTepdeiica noup3oBaTens

0.5



65

66

67

68

69

70

71

Hcnonp30Badne TOTOBBIX
YIPABISIEMBIX JJIEMEHTOB
JUTSI TIOCTPOCHUS
uHTepdeiica

[pakTryeckas padora 1o
teme "Pa3paboTka
IpOrpaMMsbl ¢ TpapuuecKuM
uHTepdeiicom”

N3yuenue BTOporo si3pika
IIPOrPaMMUPOBAHUS

N3yuyenue BTOporo si3bika
IIPOrPaMMUPOBAHUS

Ortanel
KOMITHIOTEPHO-MaTEMaTHIEC
KOTO0 MOZEJIUPOBAHUS

Juckperuszanus npu
MaTeMaTH4eCKOM
MOJIEJIUPOBAHUU
HEIPEPHIBHBIX MPOIECCOB.
MopnennpoBaHue ABUKEHUS

[IpakTnueckas pabora no
teme "MopaenupoBaHue
NBIKEHUA"



72

73

74

75

76

77

MonenupoBanue
OMOJOTHYECKHUX CUCTEM.
[IpakTuueckas pabota mo
teMe "MogenupoBaHue
OHOJIOTUYECKUX cucTeM"

MaremarnuecKkrne MOASIIN B
IKOHOMHKE.
BrraucnourensHbie
AKCIIEPUMEHTBI C MOAEISIMU

BeposiTHOCTHBIE MOJIENH.
[IpakTudeckas pabota mo
teMe "MIMUTalIMOHHOE
MOJIETTUPOBAHKE C MIOMOIIIbIO
metona Monte-Kapno"

Komnbroreproe
MOJICIUPOBAHUE CUCTEM
yIpaBIeHUS

OO6paboTka pe3ynbTaToB
JKCIEPUMEHTA

TabauunbIe (PEIALMOHHBIC)
0a3bl JaHHBIX

0.5

0.5



78

79

80

81

82

83

ITouck, coprupoBka u
(buIbTpaIys TaHHbIX.
3anpocsl Ha BBIOOPKY
JTAHHBIX. 3apPOCHI C
napameTpamH.
Berancnsiemsle noss B
3ampocax

[IpakTrueckas padora mo
TeMe "PaboTa ¢ ToTOBOH
0a30i1 maHHBIX"

MuororadanuHble 0a3bl
IaHHBIX. THUIIBI CBI3eH
MEXTy TaOIUIaMH.
Bremunit xmroud.

IlenocTHOCTE 0a3bI JAHHEBIX

[Ipakruyeckas pabora o
teme "Pa3paborka
MHOTOTa0IUYHOM 0a3bl
IaHHBIX"

3anpocsl K
MHOT'OTa0JIMYHBEIM 0a3aM
JTAHHBIX

[TpakTrueckas padoTa 1mo
TeMe "3anpockl K
MHOTOTa0IUYHOM Oa3e
TAaHHBIX"



84

85

86

87

88

89

90

91
92

S3bIK ynipaBieHUs JTaHHBIMU

SQL

[IpakTuueckas pabora mo
TeMe "YipaBieHHe TaHHBIMU
C TOMOIIbIO si3bIKka SQL"

Hepensunonnsie 6a3bl
JAHHBIX. DKCIIEPTHbHIE
CHCTEMBI
HNuTepHeT-npuinoKeHus
[TonsaTHE O cepBepHOU U
KJIMEHTCKOM JacTsIX cauTa.
TexHOJIOTHS «KITUEHT —
cepBep», €€ JTOCTOMHCTBA U
HEIOCTaTKH

OcHoBHI a361ka HTML
[IpakTuueckas pabora no
TeMme "Co31aHue TEKCTOBOU
BeO-CTpaHHIIBI"

OcHoBEI a36ika HTML
OcHoBrI a361ka HTML



93

94

95

96

97

98

99

100

[Ipakrtuyeckas pabora o
teme "Co3manue
BEO-CTpaHUIIBI,
BKJIIOUAIOIIEH
MYJIBTUMEINHHBIC 0OBEKTHI
(puCyHKH, 3ByKOBBIE
JIaHHbIE, BUEO)"

OCHOBBI KaCKaIHBIX TAOIHIL
ctuneit (CSS)

[Ipakrtuyeckast pabora mo
teme "Odopmiienne
CTpaHUILI C ITIOMOIIBIO
KacKaIHbIX TaOIuIl cTHiIeH"

CueHapuu Ha si3bIKe
JavaScript

CueHnapuu Ha sI3bIKe
JavaScript

®dopMbI Ha BEO-CTpaHHUIIE

[Ipakrtuyeckast pabora o
teme "OOpaboTKa JTaHHBIX

(i)opM"
Pasmenienue BeO-cailTos.

VYenyra xocTuHra. 3arpyska
(haiisioB Ha calT



101

102

103

104

105

Kanpuposanue.

I/IcnpaBneHHe MNCPCIICKTHUBELI.

l'ucrorpamma. Koppekuus
YPOBHEM, KOPPEKLUS L[BETA.
OO6ecuBeunBaHUE IIBETHBIX
M300pakeHUI

BBon nzobpaxxenutii ¢

HCITIOJIb30BaAHUEM PaA3JINYHBIX

UM(POBBIX YCTPOHCTB.
[IpakTruueckas pabora mo

teme "O0paboTka IUGPOBBIX

¢dororpaguit"

Peryms. Pabota c
obnactsamu. OUIBTPHL.
[IpakTrueckas padota mo
teme "PeTymb nudpoBhIx
¢dotorpaduit”
MHorocnoiiabie
nu300paxenus. TekcToBbie
ciou. Macka cnost. Kanansl.
CoxpaHeHue BbIJICICHHOU
obnactu

[IpakTnueckas pabora no
teme "MHorocioitHbie
n3o00pakeHus"

0.5

0.5



106

107

108

109

110

111

112

113

114

[ToaroroBka nitrocTpanui
UL BeO-CalTOB.
[IpakTnueckas pabora no
TeMme "AHUMHPOBAHHBIE
u3o0paxenus"

Bekrophas rpaduxka.
Bekropusanus pacTpoBbIX
M300pakeHUI

[Ipakrtuyeckas pabora o
teme "BekTopHas rpaduka"

[IpuHUMIIBI TOCTPOCHUS U
pPENAKTUPOBAHUS
TPEXMEPHBIX MOJEIIEH

[IpakTrueckas padota 1o
teme "Co3anre mpoCThIX
TPEXMEPHBIX Mozeei"

CeTouHbIE MOJIETH.
Marepuasnbl

[IpakTnueckas pabora no
teMme "CeTounble Monaean"

MopnenupoBanue
VCTOYHUKOB OCBELICHUS.
Kamepsr

[IpakTuueckas pabota mo
teme "Pennepunr"”

0.5



AITUTUBHBIE TEXHOJIOTHHA

11
. (3D-npunTepsl)

[TonsTHE O BUpTYyanbHOU
116  peanbHOCTH W TOMOTHEHHOU
peanbHOCTH

117 PesepBHOE Bpems
118 PesepBHOE Bpems
119  PesepBHOE Bpems
120 PesepBHO€ Bpemst
121 Pe3epBHOE Bpemst
122 PesepBHOE Bpems
123 PesepBHOE Bpems
124 PesepBHOE Bpems
125  PesepBHOE Bpems
126 ~ PesepBHOE Bpems
127  PesepBHOE Bpems
128  PesepBHOE Bpemsi
129  PesepBHOE Bpems
130  PesepBHOE Bpemsi
131  PesepBHOE Bpems
132 PesepBHOE Bpemst
133 PesepBHOE Bpems

134 PesepBHOE Bpems

pd ek e e e e e e e e ek e ped ek e ek e e



135  PesepBHOE Bpemst 1
136  PesepBHOE Bpemsi 1

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 136 0 36:5






YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

METOINUYECKHUE MATEPUAJIBI VIS YHUTEJIA

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






